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SYSTEM AND METHOD FOR PROCESSING AUDIO-ONLY PROGRAMS IN A TELEVISION RECEIVER 

FIELD OF INVENTION 
5 This invention generally relates to the field of electronic 

program guide processing and more particularly, to a system and 
method for processing a program indicated by its program description 
information to be an audio-only program. 

10 BACKGROUND OF INVENTION 

Electronic devices such as televisions and personal 
computers (PC) require a control system that includes a user interface 
system. Typically, a user interface provides information to a user and 
simplifies use of the device. One example of a user interface is an 

15 Electronic Program Guide (EPG) in a television system. 

An EPG is an interactive, on-screen display feature that 
displays information analogous to TV Ustings found in local 
newspapers or other print media. In addition, an EPG also includes 
information necessary for collating and decoding programs. An EPG 

20 provides information about each program within the time frames 
covered by the EPG which typically ranges from the next hour up to 

seven days. The information contained in an EPG-includes . _ . : 

programming characteristics such as channel number, program title, 
start time, end time, elapsed time, time remaining, rating (if 

25 available), topic, theme, and a brief description of the program's 

content. EPGs are usually arranged in a two-dimensional table or grid 
format with time information on one axis and channel information on 
the other axis. 

Unlike non-interactive guides that reside on a dedicated 

30 channel and merely scroll through the current programming on the 
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other Channels for the next 2 to 3 hours, EPGs allow viewers to select 
any channel at any.toe during some period into the future eg unto 
>=even days forward. Further EPG feamres mclude the abUiiy to' 
highlight tedividual ceUs of the grid contataing program mformaUon. 
Once highUghted, the viewer can perform fimctions pertahUng to that 
=^lected program. For mstance. the viewer could instintly switch to 
that program if it is currently bemg aired. Viewers could also 
program one touch video cassette recordtag(VCR) or the like if the 
television is properly configured and connected to a recordtag device 
Such EPGs are known in the art and described, for instance, in US Pat' 
Nos. 5,353,121; 5,479,268; and 5,479.266 issued to Young et al. and ' 
assigned to StarSight Telecast. Inc. . 

to addition. US Pat No. 5;51S,1067issued to Chineyet al 
and assigned to the same assignee of the present invention, describes 
m detail an exemplary embodiment including data packet structure 
necessary to hnplement an exemplary program guide system. The 
e^mplaiy data packet structure is designed so that both the channel 
mformaaon (e.g;, channel name, caU letters, chamiel nmnber type 
etc.) and the program description Information (e.g.. content, title ' 
latmg, star, etc.) relating to a program may be transmitted from a 
^ prog^^e^Utase provider to a receiving apparatus^efB^ 

that various types of programs will be available to users, tocludtog 
for example, video and audio program, audioonly program, video^ 
only program or data type program such as an executable computer 
program or email, to order to uniquely identUy the different types of 
programs mentioned above, a "class- Held, for example, is designated 
m the program guide packet structure to indicate the type of program 
to be transmitted. The "class" field may be. for example, -audio- 
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video", "audio", "video" or "data", corresponding respectively to the 
types of programs described above. 

SUMMARY OF THE INVENTION 

^ Therefore, the present inventors recognize that it is 

desirable to be able to process each type of programs differently 
depending on the associated program description received in the 
program guide information. In particular, the present inventors 
recognize that it is advantageous, to provide animated, 
10 preprogrammed on-screen display messages on a screen, so that a 
user may be better entertained visually when an audio-only program 
is played. 

Hence, in accordance with aspects of the present 
invention, an apparatus is provided in which a respective program 
1 5 description for programs is processed, comprising: 

memory means for storing on-screen display information; 
user control means for selecting one of said programs; 
on-screen display means for displaying said on-screen display 
information; and 

20 control means for determining from said respective program 

description whether said selected program is an audio-only program; 
and for causmg said on-screen display means to display said on-_ L '- 
screen display information while said audio-only program is played, if 
said selected program is an audio-only program. 

25 Also, a method for processing a program is provided, 

comprising the steps of: 

storing on-screen display information; 

receiving a respective program description for said 

program; 



5 



wo 98/56174 :; ) 

/ PCT/US98/11866 



^ "'''""i^-Sft^"' said respective program descripuon 
whether said program is an audio-only program; and 

displaying said on-screen display iiformaaon while 
Playingsaid audio-only program, if said selected program is an audio 
only program. 



BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawing: 

Fig. 1 shows an example of a television system suitable for 
10 processing various types of programs, including audio-only programs 
and associated program description information Ih accordance with 
the present invention. ^ ■•^^ '---'.■■r :'- :^ : - 

Rg. 2. shows an example of adIgiti:^^deo 
apparatus suitable for processing various types of programs, including 
aucho^nly programs and associated program description infonnation 
m accordance with the present invention. 

Fig. 3 shows a block diagram of a specific implementation 
of a digital satellite system suitable for processing audio-only 
programs and associated program description information in 
!0 accordance with die present invention. 

_Fig. 4 shows an example of a program guide being 

■ -_dispkyM.-;^_:~_^:- _^-^-i2iz:z::n'^'JB5:^-^— ^ ^^^^s::^=^^^i;;^- 



' " Fig. 5 showsaflowchart;in accordance"itiJpresem^ 
invention for processmg user inputs and audioK>nly programs 
according to die present invention. 

Fig. 6 shows an example of an animation screen. 

DETAILED DESCRIPTION 
Fig. 1 shows an example of a television system suitable for 
processmg various types of programs, including audio-only programs 
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and associated program guide information in accordance with the 
present invention. The television receiver shown in Fig. 1 is capable 
of processing both analog NTSC television signals and internet 
information. The system shown in FIG. 1 has a first input 1 100 for 
5 receiving television signal RF_IN at RF frequencies and a second input 
1102 for receiving baseband television signal VIDEO IN. Signal RF_IN 
may be supplied from a source such as an antenna or cable system 
while signal VIDEO IN may be suppUed, for example, by a video 
cassette recorder (VCR). Tuner 1 105 and IF processor 1 1 30 operate 

10 in a conventional manner for tuning and demodulating a particular 
television signal that is included in signal RF_IN. IF processor 1130 
produces baseband video signal VIDEO representing the video 
program portion of the tuned television signal. IF processor 1130 also 
produces a baseband audio signal that is coupled to an audio 

15 processing section (not shown in FIG. 1) for further audio processing. 
Although FIG. 1 shows input 1102 as a baseband signal, the television 
receiver could include a second tuner and IF processor similar to units 
1105 and 1130 for producing a second baseband video signal from 
either signal RF_IN or from a second RF signal source. 

20 The system shown in FIG. 1 also includes a main 

microprocessor (mP) 1 1 10 for controlling components of the 
:. J^ele^sion recei\^^such as timer^lp^^pic^ 

~ ~ unit 1 1^0; "vM^sip^al'procfsso^^ afld Se^gll^later' "^^^^ 
processing module 1160. As used herein, the term "microprocessor" 

25 represents various devices including, but not limited to, 

microprocessors, microcomputers, microcontrollers and controllers. 
Microprocessor 1110 controls the system by sending and receiving 
both commands and data via serial data bus I^C BUS which utilizes 
the well-known I^C serial data bus protocol. More specifically, 
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cental processing ,cpu, nu within mP mo executes control 
programs contained within, memory, such as EEPROM 1127 shown in 
FIG. 1, m response to commands provided by a user, e.g., via IR 

"™ ^'-P'^.activation of 

a CHANNEL UP" feature on remotecontrol 1125 causes CPU 1112 to 
send a "change channel" command along with channel dam to tuner 
1105 via ,2c BUS. As a result, tuner 1105 tunes the next channel in 

EEPROM 1 127 is software for implementing the operations shown in 
Hg. 5 to be discussed below and in accordance with the present 
invention. 

Mam microprocessor 1110 also controls the operation of a 
communicauons mterface unit 1113 for providing the capability to 
upload and download information to and from the internet 
Communication interfece mut 1113 includes, for example, a modem 
for connecting to an internet service pt^vider, e.g., via a telephone 
ime or Via a cable television line. The communication capability 
allows *e system shown in Figure 1 to provide email capabUity and 
mtemet related features such as web browsing in addition to 
20 receiving television programming. 

controls funcuqns included Within mP lnoyja 
-:.^imKithin;nff-nTOr-M^TE^ 

data processor 1115 and on-screen display (OSD) processor 1117 
AuxUmry data processor 1115 extracts auxiliary data such as 

5 StarSight® data from video signal PIPV. 

StarSight® data which provides program guide data 
mformauon in a known format is typically received only on a 
particular television channel and toe television receiver must tune 
that channel to extract StarSight® data. To prevent StarSight® data 
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extraction from interfering with normal use of the television receiver, 
CPU 111 2 initiates StafSight® data extraction by tuning the particular 
channel only during a time period when the television receiver is 
usually not in use (e.g., 2:00 AM). At that time, CPU 1112 configures 
5 decoder 1115 such that auxiliary data is extracted from horizontal 
line intervals such as line 16 that are used for StarSight® data. CPU 
1112 controls the transfer of extracted StarSight® data from decoder 
1115 via l2c BUS to StarSight® module 1160. A processor internal to 
the module formats and stores the data in memory within the 

10 module. In response to the StarSight® EPG display being activated 
(e.g., a user activating a particular key on remote control 125), CPU - 
1112 transfers fonnattfid StarSight® EPG"dis{>fey^data from StarSight® 
module 1160 via I^C BUS to OSD processor 1117. 

OSD processor 1117 operates in a conventional manner to 

1 5 produce R, G, and B video signals OSD_RGB that, when coupled to a 
displayed device (not shown), will produce a displayed image 
representing ori-screen display information such as on-screen 
graphics and/or text in according to a flow chart shown in Fig. 5 and 
to be described later. OSD processor 1117 also produces control signal 

20 Fast-Switch (FSW) which is intended to control a fast switch for 

|^^:mse^g^im£fl^OP>^^B;inl^|^ys^^^ 
titoes wfien'ah dn-screen~display is tob^^ 

a user enables the animation feature of the present invention to be 
described later, OSD processor 1117 produces the corresponding 
25 signals OSD_RGB representing the on-screen display information 

previously stored or programmed in the memory 1127. For example, 
when a user enables an EPG, e.g., by activating a particular switch on 
remote control 1125, CPU 1112 enables processor 1117. In response, 
processor 1117 produces signals OSD_RGB representing 'the program 
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guide data information previously extracted and already stored in 

^^^T"^'' ^—-^^^ also p^pduces Signal 
FSW indicating when the EPG is to be displayed. 

Video signal processor (VSP) n r^^r-f^ 
Si . ^ Performs conventional 

5 -deos-gnal processing 

processtag. Output Signals produced by VSP U55 are suitable for 
co«plu,g to a display device, eg., a icinescope or LCD device (not 

shov™ in HG. 1). for producing a displayed in^ge! VSP 1155 also 

10 n :t:ett"T""*^'^^-°--^"-°^''~ 

text ,s m be mcluded in the dispbyedinaage. The fast switch is - 
™ed by control Signal ps,y^„^^^^ 

1117 m mam microprocessor 1110 at times when text and/or ^' - - 
graphics are to be displayed. 

bvoictu .™'.'"'"'"'''^'"^''"'^--8»=-"PV that is output 
by p.cmre-.n-p,ctu. (PiP, processor 1140. When a user activates 
PIP mode. Signal HPV represents a lat^e picture (large pix, into 
whtch a smau picture ,smaU pix, is inset. When Pn- mode is inactive 
.gna^HPV repr^ts iust the large pix, i.e., no small pix sig^ . 
20 mcludedm Signal PIPV. HP processor 1140 provides the described 
in a^nvenuonaj^^^g ^^^^ ^ 

^WS^asa-videos^^^^^^ 

; ::;,?P<! » analog conyeriBr (DAC). ~ " ''^^^^^ -'- - " ' ."F 

25 HI. , • "^""""^ above, the display data included m the EPG 

25 --P'^y-^PnxlucedbyOSDprocessorlinandincl^.edintheoutput 
s.gna, by VSP 1155 in ..sponse » fast switch signal Riw. When 
controuer llio detects activation of the EPG display, e.g., when a user 

pt^«s^app™prlateKeyonremotecontroUn5,contro^ 
causes OSD processor 1117 to produce the EPG display usmg 
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information such as progra^ guide data from StarSight® module 
1160. Controller 1110 causes VSP 1155 to combine the EPG display 
data from OSD processor 1 1 17 and the video image signal in response 
to signal FSW to produce a display including EPG. The EPG can occupy 
5 all or only a portion of the display area. 

When the EPG display is active, controller 1110 executes a 
control program stored in EEPROM 1127. The control program 
monitors the location of a position indicator, such as a cursor and/or 
highlighting, in the EPG display. A user controls the location of the 

1 0 position indicator using direction and selection keys of remote control 
1125. Alternatively, the system could include a mouse device. 
Controller 1110 detects activation of a selection device, such as / 
: ""^l^c^g ^ mouse button, and eyalmtes current cursor location' 
information in conjunction with EPG data being displayed to 

15 determine the function desired, e.g., tuning a particular program. 
Controller 1110 subsequently activates the control action associated 
with the selected feature. 

An exemplary embodiment of the features of the system 
shown in FIG. 1 that have been described thus far comprises an 

20 ST9296 microprocessor produced by SGS-Thomson Microelectronics 
for providing the features associated With mP 1 1 10; an M65616 

described basic PIP functionality associated Avith PIP processor^ 1 40; 

and an LA76 12 video signal processor produced by Sanyo for 
25 providing the functions of VSP 1155. 

Fig. 2 shows another example of an electronic device 
capable of processing various types of programs including audio-only 
programs and the associated program guide in accordance with the 
present invention. As described below, the system shown in Figure 2 
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a. MPEG compatible system for receiving MPEG encoded transport 
~repre.enti„,,,<,,,,,,^^„^^^^ ^^^^^^ -^^^ 

*own m Pigure 2 is exemplary oniy. UsW interface systel L" also 

(trr?' °*-<'^vices mdude digital video disc 

DVD, systems and MPEG program streams, and systems combining 
omputer and ...evision funcUons suC as the so-calied "PCTV 
F«rti,er, although the system described below is described as ' 
10 ~gbroadcastp™grams,thisisexemp.a.yon,y Ti,e Lrm 

~?y|^te^»n,ofp»^,,^ns 
.-.^!epi,one:«.^g«,.,o^^ . 

commumeatibhs; forexa]4pig - ;->i ■ >> " 

Video receiver sys.s„ of Figure 2 a 
15 earner modulated with video daia is received by antem,a 0 and' 

processed by unit 15. resultan, ,.g.^ ^ ^ 

demodulated by demodulau^r 20 and decoded by decoder 30 Tl,e 
output ft„m decoder 30 is processed by transport system 25 wil is 
respons.ve to commands from remote contn^l unitT25. Sys^S 
20 P;videscompressedda,aoutputsforstorage,fUrtherdec^o 



the coinpressed data from svsfim 75 - --^^^^^^^^S 

Dat,n„r,T= .!^ ^ '*"^^^°P"'"de outputs for display: 
Data port 75 provdes an interface for communication of the " ^ 

™ ^ " "^^^ - computer 

or High Definition Television (HOTV, receiver, for example Stor^e 

d^ce90su>resthecompresseddatafromsystem2SoLi? 
medium 105. Device 90. in a playback mode also supports retneval 

ofthecompressedda.froms.otagemediumf05foproce™ 
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system 25 for decoding, communication to other devices or storage on 
a different storage medium (not shown to simphfy drawing). 

Considering Figure 2 in detail, a carrier modulated with 
video data received by antenna 10, is converted to digital form and 
5 processed by input processor 15 . Processor 15 includes radio 
frequency (RF) tuner and intermediate frequency (IF). mixer and 
amplification stages for down-converting the input video signal to a 
lower frequency band suitable for furtiier processing. The resultant 
digital output signal is demodulated by demodulator 20 and decoded 
10 by decoder 30. The output from decoder 30 is further processed by 
transport system 25. 

- ■ Multiplexer (miix) 37 of service detemr 33 is provided, 1 

- .r." via_selector 35,.witii either the output from decoder 30^ or the - 

decoder 30 output furtiier processed by a descrambling unit 40. 
15 Descrambling unit 40 may be, for example, a removable unit such as a 
smart card in accordance with ISO 7816 and NRSS (National 
Renewable Security Standards) Conmiittee standards (the NRSS 
removable conditional access system is defined in EIA Draft Document 
IS-679, Project PN-3639). Selector 35 detects tiie presence of an 
20 insertable, compatible, descrambling card and provides the output of 
unit 40 to mux 37 only if the card is currentiy inserted in the video 
^^^^^^^j^^2ele^rr33 jroi^es:^ 
pG^^at6rpmjc3^ 

40 to descramble additional premium program chaimels, for 
escample, and provide additional program services to a viewer. It 
should be noted that in the preferred embodiment NRSS unit 40 and 
smart card unit 130 (smart card unit 130 is discussed later) share the 
same system 25 interface such that only either an NRSS card or a 
smart card may be inserted at any one time. However, the interfaces 
may also be separate to allow parallel operation. 
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The data provided to mux 37 from selector 35 is in the 
form of an MPEG compliant packetized transport datastr^am as 
defined in MPEG systems standard section 2.4 and taCudes progr^ 
gu.de mformauon and the data content of one or more progr^ 
Channels. The individual packets that comprise particular program 
channels are identifled by Packet Identifiers (PIDs). The transport 
stream contams Program Specific Information (PSI) for use in 
.dentifying the PIDs and isembling individual data packets to 
recover the content of aU the program cham,els that comprise the 

__system control^ ^ . , 

mfornmtionftom the input-S3Si«a^ 
•mternet service Pravider^iaMe;comihunicaffl^^g^5^il^ 

The individual packets that comprise either particular program 
chamiel content or Program Guide ^formation, are identified by dreir 
Packet Identmers (PIDs) contamed within header information As 
discussed above, the program description contataed to the program 
gmde information may comprise different program descriptive flelds 
such as UUe, star, ratmg, etc., relating to a program^ . Z]^ 

■ Theus«tater£aceJnton>6ratafo 



; ■"•' OSD menu miyihcH.de ah^e^ 

described above and other features discussed below. 

S ^^^P'^s^-ttagmformation displayed to the OSD menu 

K generated by system controUer 115 to response to stored on- 
screen display (OSD) taformation representtog text/graphics, stored 
program guide toformaUon, and/or program guide and tex^graphics 
mformaaon received via the mput signal as described above and to 
accordance with aa exemplary control program to be shown to Fig 5 
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and to be discussed below. The software control program in Fig. 5 
may be stored, for example, iin embedded memory Jnot shown) of 
system controller 115. 

Using remote control unit 125 (or other selection means 
5 such as a mouse) a user can select from the OSD menu items such as a 
program to be viewed, a program to be-stored, the type of storage 
media and manner of storage. System controller 115 uses the 
selection information, provided via interface 120, to configure system 
25 to select the programs for storage and display and to generate PSI 
10 suitable for the selected storage device and media. Controller 115 
configures system 25 elements 45, 47, 50, 55^ !65 and ?5^y ^^^g 
-- <^ntrol-regisiier \^ 

selecting sign^ pagis/vi^lmiwceOX 

In response to control signal C, mux 37 selects either, the 
1 5 transport stream from unit 35, or in a playback mode, a datastream 
retrieved from storage device 90 via store interface 95. In normal, 
non-playback operation, the data packets comprising the program 
that the user selected to view are identified by their PIDs by selection 
unit 45. If an encryption indicator in the header data of Jthe selected.^ 
20 program packets indicates the packets are enciyptedruhit 45 V - - 
. - provides the packets to decryption unit 50. Otherwise unit 45 
^-^r^QvidesmQn^id^tpted^lgji^ 



storage are identified by their PIDs by selection unit 47. Unit 47. _ : 
25 provides encrypted packets to decryption unit 50 or non-encrypted 

packets to mux 1 10 based on the packet header encryption indicator 

information. 

The functions of decryptors 40 and 50 may be 

implemented in a single removable smart card which is compatible 
30 with the NRSS standard. This approach places all security related 
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funcuons in one removable unit that can easily be replaced if a 

easuy changmg the security system, e.g., to descramble a different 

service. , ^^icm 

' the PlDs Of """" * ™ """"^ '"^^^ 

the PlDs of mcommg packets provided by mux 37 with PID values 

preloaded m control registers within units 4S and 47 by controller 

115. The preloaded PiDs are used in units 47 and 45 to Identily the 

10 decoded or use in providing a video image. The pre-loaded PlDs are 
. ^ »'°-1miook-up tab,esi„^„45and47. The PID look-up tables 
: I :: r ™'^ «> key tables in units 45 and 47 that 

associate enctypuon keys With each pre-loaded PID. TlTe memoty 
napped PID and enctypuon key look-up tables penni, units 45 and 

47 to match encrypted packets containmg a pre-loaded PID With 
associated enctyption keys that permit their decryption. Non- 
enco^ted packets do not have associated enctyption keys. Units 45 
and 47j,rovide both identified packets and their associated 
^^^mnimsm&rypiorm ffie Pib tool^up table in unit 45 is 
20., jbo^memoo^^pp^ ,„ ^ ^^^^^^ matches packets ~ 

^S^l5!^l^^POnding_desdnalion buffer- - 

I5|*?^^o»^^|ss0di^ 

y ^^^e^roHtorage^prellSaaed^^ 

25 the asstgned PlDs by contt^lier 115. The enctyption keys are 

generated by ISO 7816-3 compliant smart card system 130 from 

enoypuon codes extracted from the taputdatastream. The 

generation of the encryption keys is subject to customer entitlement 
determtoed from coded informadon in me input data stream and/or 
pre-stored on the insertable smart card itself (totemaUonal 
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Standards Organization document ISO 7816-3 of 1989 defines the 
interface and signal structures for a smart card system). 

The packets provided by units 45 and 47 to unit 50 are 
encrypted using an encryption technique such as the Data Encryption 
5 Standard (DES) defined in Federal Information Standards (FIPS) 
Publications 46, 74 and 81 provided by the National Technical 
Information Service, Department of Commerce. Unit 50 decrypts the 
encrypted packets using corresponding encryption keys provided by 
units 45 and 47 by applying decryption techniques appropriate for 
10 the selected encryption algorithm. The%Grypted^^^ 

50 and the non-encrypted packets^ fe^^ the 

that comprise the program for storage are provided to ni'ux 110.^ 
1 5 Unit 60 contains four packet buffers accessible by 

controller 115. One of the buffers is assigned to hold data destined 
for use by controUer 115 and the other three buffers are assigned to 
hold packets that are destined for use by application devices 75, 80 
A^^^^^ ^9>^^ packets stored in the four buffers within unit 
20 -60 by both controUer l is auid by appUca^^ 

contfoUed by bujer control unit-65.^^U^ 
?^^ag=to-uait.6M0p^^^^ 

1 identified packets and are stored by control unit 65 in an internal 
25 memory table. Control unit 65 determines a series of read and write 
pointers associated with packets stored in buffer 60 based on the 
First-In-First-Out (HFC) principle. The write pointers in conjunction 
with the destination flags permit sequential storage of an identified 
packet from imits 45 or 50 in the next empty location within the 
30 appropriate destination buffer in unit 60. The read pointers permit 
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sequential reading of packets froo> the appropriate unit 60 
destination buffers by controller 1 is and application interface 70 

^'''"°°-*"'^'yP'^d=»d Sec,ypted packets provided by 
untts 45 and 50 to decoder 55 contain a transport header as deflnL 

5 ''>'-''on2.4.3.2oftheMPEGsysten.standard.Decoder55 
«„es 6om the transport header whether the non-enctypted 
and decrypted packets contain an adaptation field (per the MPEG 

^"ZT""" ^^'"'""^''"f-'nginfom.tion 
mclutog, for example, Program Qock References (PGRs) that permit 

^.^mzationanddecodingofcontentpackets. UpondetecLT a 
^ packet, that is a packet containing an adaptaUon 

55 Signals controu^r 115, via an interrupt mechanism 
- by^ttmg a system interrupt, that the paTket has beei, feceived. In 
addtuon, deccKier 55 changes the timing packet destmation flag in 
umt 65 and provides me packet to unit 60. By changing the unit 65 
destmanon flag, unit 65 diverts the timing informaUon packet 

^ ^^.ded dec«.er 55 to the unit 60 buffer location assigned to hold 
data fo^use^.50„^^^^^ 

r^w^-— J-- —- -- - . : 



M^^^^SZ :^'^'^ *« system^in!teOTPt setby;decodef ^ 
SpgteJW reads the^pg^^ 

^^^^fe^SSSMuccessive timing infor^nl^ 



25 based estimates ofthe time Interval between the receipt of Successive 
tnmng packets, generated by controUer 115, is used to adjust the 
jstem 25 master dock. Controller 115 achieves this by applying the 

»a^olftgs<j,i^^^^ 
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Controller 115 resets the system interrupt after storing the timing 
information in internal memory. 

Packets received by decoder 55 from units 45 and 50 
that contain program content including audio, video, caption, and 
5 other information, are directed by unit 65 from decoder 55 to the 
designated application device buffers in packet buffer 60. . 
Application control unit 70 sequentially retrieves the audio, video, 
caption and other data from the designated buffers in buffer 60 and 
provides the data to corresponding application devices 75, 80 and 85. 
10 The application devices comprise audio and video decoders 80 and 85 
and high speed data port 75. For example, packet data are processed 
-according to ttie type pf program in accordance to a flow chart shown - 
i;^£in^, 5ifo b^^^ 

composite program guide generated by the controller 1 15 as 
15 described above, may be transported to the video decoder 85 for 
formatting into video signal suitable for display on a monitor (not 
shown) connected to the video decoder 85. Also, for example, data 
port 75 may be used to provide high speed data such as computer 
^ ^'^psra^^jor^e^ple^^ 
?Qgri*isl#t^^^ rr _ ~ , 

^'^'^^f^H^g^tO 21 selected guide, for example. 

: z%®^^^57as:(^^^ 

~ I»ekeU-^eid^^^^^ and 55 

2 5 in a slbmilaf maimer tot&it des;crib6d for packets containing program 
content Controller 115 reads the PSI from unit 60 and stores it in 
internal memory. 

Controller 115 also generates condensed PSI (CPSI) from 
the stored PSI and iricorporatesl£e CPSl in¥packeti^ 
30 suitable for storage on a selectable storage medium. The packet 
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idenUflcaaon and directo is governed by controller lis in 
conjuncuon witi, the unit 45 and unit 47 P,B, destinaUon and 
encryption key iooK-up ..bles and control unit 65 tactions in the 
manner previously described. 

InaddiUon^controller lis is coupled to a conununicadon 

nu ,n F^ur. 1. That is. unit 116 provides the capability to upload 

^ddownloadinformationtoandfromtheinterriet Co^nunlcation 
mterface unrt 116 includes, for example, a modea f6rkc^,^^^S 
- mtemet service provider, e.,. via a telephone SJor'^a^^ 
-?'^^«»lJS|.:;^^uni«tionlcaa^^ 

programming. 

"«-^ '»^'P^flc implementation of an electronic device 

generally Shown in Fig. 2 and descdbed in detaa above Fig s - 

- represents a siteUite receiver set-top box. desigfted^a^^ 
p_ n^nufectur^ by Tlrom^n CoW-^e«^^ 

- ^ - -tadtana, uSAHbr-recdvinj Dir^cT^ ^teUlte serviceprovfte^ 
20 Hughes HectroiflcS. -SS? 4- jf-— : -. ■ 

M£!«£^F^i*e^s|^;^S,^^^^^ 
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■^^-^ -"^'J* W slgnals-iZ^^^Siio:. 

,y - '^50Mtefroma^telUte:a^^ 

:_^..««.«ui,3oa.^^^^^^ 

25 ^^^--—forteherprocesslngoftheanalogtunedsig^^ 
om!! "" '"^"^'^ffl-^-^andconditirng 
° of the analog signals into a 

an n„egrated arcuit (IC). The link module IC is manufactured by 
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SGS-Thomson Microelectronics of Grenoble, France, and has Part No. 
ST 15339-610. ] 

The digital output, DATA, from the link module 302 
consists of compliant packetized data stream recognized and 
5 processable by the transport unit 303. The datastream, as discussed 
in detail in relation to Fig. 2, includes program guide data information 
and the data content of one or more program channels of the satellite 
broadcast service from DirecTV™. As discussed above, program guide 
data contains information relating to the what type of program (e.g., 
10 . audio-only, video-only, etc) as indicated, for example, by the "class" 
- ' ^P^' . ... 

. The function of the transpprt unit:303 is the same^as^^^^^ 
^ TT -trafisport system ^S showh^n :Fig. 2 and discussed already.'' As ' ' ■--^ 

described above, the transport unit 303, processes the packetized 
15 datastream according to die Packet Identifiers (PID) contained in the 
header information. The processed datastream are then formatted 
into MPEG compatible, compressed, audio and video packets and .. 

-j/q^jyGOUple^^^^^^ 

2#£^^^^^ft^-tiransport:unit Rise 

i?P_: Micropr6eessor-(ARM)-315 which is a-RlSG based micrpprocessdr.lTh^^ 
? ■ ARM:p|Qcessor3 X 5 executes control software residing in ROM 308^-- V ^ 
"- -- — Ory£j ^mRoneht-of-the softwar e-may he, for example, a cnntml rr - r 

:;|^ ^2}^§^^^§3ti%cord^ of the pre^sVnt inyention - - - 

25 ^^iirbfe'^disHssed below. - 

The transport unit 303 may be implemented as an 
integrated circuit. For example, a preferred embodiment of tiie 

, :i;;n^iGr^l^^6jijc^^^^ _ - _ 
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The MPEG compatible, compressed audio and video 
^.mm^^'^'°" - ''^vered .o a MPEG decoder 

304. The MPE6 decoder decodesthe compressed MPEG datastream 
'"'"^^■^^'P""""" 303. The decoder 304 then outputs the 
a„e audio stream which can he ft:rther processed by the audio 

d.g>tal-tc.ana<og converter (DAC) 305 » convert the digital audio data 

• »«>-^Oi»"nd. The decoder 304 also outpuB applicable digital 
vtdeo <Jata whlch^represehts-W^^ 



13520. 



^^pWcs7te«in^eC«®5^appj^ 



'n o« exemplao^ em^^ 



;-Trr-_H?«5ia»8-a»^r'r^^ 

25 microprocessor 315 processes the program guide dam taformadon' 
obtained from a data stream provided by a program guide 
mformaaon provider and formats the guide data infomiation into OSD 
, -PTOl d^^^qrrespondlng to aJuU -grid guide^as shown in Fig _4 Tht^ 
OSD pixel data from the transport unit 303 is then forwarded tdSD"^- 
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processor 320 in ttie MPEG audio/video decoder 304 for generating 
the guide image, as described before. _ 

As shown in Fig. 4/thfe -"^i^S^^^-^ic^ys^cvpies 
the whole screen of a display. The grid guide 400 shows a program 
schedule in a time-and-channel format, similar to a TV schedule listed 
in a newspaper. In particular, on^ dimension (e.g., horizontal) of the 
guide shows the time information while the other dimension (e.g., 
vertical) of the guide shows the channel information. The time 



information is conveyed to the user by having a time lin e 401 o^]^^^^ 
10 top portion of the guide and is demarked.by half hoOT-i^Sai£^^§:"!S 
channel information is conveyed tp Ae jis^ by^h^nuaetnumbeFsi^^ 
_- 416 and cdrrespondling^a^^^^^^^es^^^ 4^ 
. r _ _ T \ In-additiony-tj^^^ir^^^ige^^^^^ 



450 and Email 460. By clicking on these icons", a user can surf^S 
15 internet and send/receive email respectively through ihe--~_ ; 3^=:^ 
communicatioh interface feiinOT. Ih a 

icon may also be incorporated into a grid of a prosram^ide. FoF3^ 
^^7^„e;^ple,£j)y clicking on "ESPN^com" wifliin grid'470, the user -H:-^ 
" irautomaticaily be linked to, forB^ple^an ES^^^ 
20 - -Additional relevant ifMctionaiblo^^ 

modem 307 which coirl&F^nis to^(^^^ interface imit ^ 

^^^1^3^sh6wa4nFigr^5ra<^syton^ 



^--rr^Qphditip^^T^ 

sjs^^degr yi^o^^ forprpyiding conditional access ; 

2 5 "T^OT^til^^'MdebaihOTat^^ 310 corresponds to High Spe^ 

Data Port 75 shown in Fig. 2 for providing high speed data access to, 
for example, a HDTV decoder or a computer. A keyboard/IR Receiver 
.^ module 312 corresponds to Remote Unit interface 120 shown in Fig. 2 

" z ~ ^f or TecoA^ commands from a user controi unit 3l4. ~ 
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Digital AV bus module 313 corresponds to I/O port 100 shown in Fig 
2 for connection to an external device such as a VCR or a DVD player. 

Figs. 5 shows the flow chart of an exemplary control 
program which may be executed by either the CPU 11 12 of Fig l 
5 Controller 115 of Fig. 2, or ARM microprocessor 315 of Fig 3 to ' 
implement the features according to aspects of the present invention 
A person skilled in the art would readily recognize that the control 
program in Fig. 5 when executed by any one of the systems described 
^ln|lg.l-3J^^U provide the same features in accordance with the 
- IG - present:iin.entionr-T^^^^^^ to avoid redundancy, the control 
^^^S^^^^'^^ described below only with respect to 

:rTfe?^5=&E^ho^stl^ abSveron-screen 

msphy information representing grapWcs/textin^^^ 
__l&dg|ged^aM^ typically. 

^ ^^^^^^^^^^^^W^^^^ the SDRAM 316- 

'^-l«on±ifbrma^ontain*^.i^^ d^^reaeh^: 

as^lrown at 

z:-=r_' --^-=- which indicates the 




progr^^^eishi)\rayinrFig^^ 
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containing tiie program, using a user co&ol^S^fti^^^rg^ 
shown in Fig.3. As an example, as shown in Fig. 4, tiie user has 
selected die program "SONG 1" in grid 430 by highUghting it 
Once aprogram is selegtejli. 



30 



at step 525. As described befbreg^^^^^^^g^^ 
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by examining the "class" information contained in the program guide 
data for this selected program. If the ARM processor 315 determines 
that this program is-not an audio-only program, but is for example, a 
program having simultaneous audio and video information, the ARM 
i processor 315 will then process this program as normal, by 
simultaneously displaying the received video and playing the 
received audio portion of the program, as shown at step 530. 

On the other hand, if die ARM.prpcessor, at step 525,- _ , ^ _ 
deteiTOines that Ae rec^|4^^ ' 



10 - 

~^"j^%l=tf^e^^d^te^^fe^ar^ 
animation f^^^^ 

. -- ^^program and display only a^IaiiK'orblue s^^^^ 
-the usej^-ha§,pres^ 

program is an '^^^M^-iSE9S^^M^^^^^m!^^^£S^^B. 
■Ptpceed-tO-_^p7545v"T^^ " - 
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Arstep 545r;te 



^^ap^^pixtcessor 32qitb^reM 



inyenfl^^^BBaemQ^^34-6?- lfie^ ^ 




^instriict tiiePSD processor 320 to^ffisplay^^ 

' - -display eba as ihown Jnl^igl^zL- _ _ ; ' 

25 -r-=^he 

corresponds to a screen having a plurality of screen elements 601- 
606. The screen elements in this case are, for example, a series of 
paw prints 601-606. The ARM processor will also instruct the OSD 
processor 320 to display aVsociated program descrip^^e iM^Sojk^^ 

30 contained in the program guide information about this audio^nly 
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program. Forexamp.e, the program descriptive information about the 
content. t.t,e. artist and class „pe of this program are displayed on 
the screen 600 as shown in Fig. 6. P X^on 

in addiUon. to achieve an animated effect of a,e screen 
d^ents 606-606 h, our embodhnent, the ARM processor wii, change 
ae coior scheme of the screen elements 601-606. For example, the 
ARM processor may instruct the OSD processor 320 to display aU the 
paw prtats 601-606 hUtiaUy M the same color as the hadtground 
»tor (e.g., blue,. The OSD may then se<,ue„«ally change the color of 

vt^T ■ ^ » and so 

: . f?r*,,A:«^^^^ may then have the visual effect of seeing a paw 

• .graduallrstepping upward, leaving behind a trial of prints - = - ' - - 

""■^'^^ * IMtlon used 
« the^oh-feature thus described may also be used as a screen 

-.saver.- EQrexample. tte ARM processor 3J5 may have a tuner 
_J°^^^ °f -ast user comm^d , Centered 

g^^^tn,B14,ffafer,ai„-,toe?feg^3^^ - 
^S^<^.^t user eiitiy.^e ARMprcicessor wiU h^struct theOSB 
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^|fc|eat«5des^bed=^v^preveirscreen^^b^^^^^^^ J= : 

J^^^^^^'^mOi^, eipedany memoty reso^^ces"- 



tot various modifications may be implemented by those skiUed to 
the an without departing from the scope and spirit of the invention 
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CLAIMS 

I 1- An apparatus for receiving and processing data 

representing program description for respective one of a plurality of 
programs, comprising: 

5 

memory means for storing on-screen display (OSD) 
information; 

user control means for selecting one of said programs; 

•■- 10-- - . ■ -rr-.'r^~ ■ . '"'..'r"'^" ' 1::"^'"-- '." . 

_-,^-, -^ ,^v con|Droljneans for deten^^ 

ry^:^rv^^es'CT^^ 

£l ^ f^S^ represent 

^ displSi' infortmto said selected program is played, if said 

15 selected programjis an a^ > _ ^ - . - ■ - 

., - " — ^2t -The apparatuS:^of^^ 

A -i-dectronic program guide-infonnatib " 1.1 



20- -=-^^-11^^ 3 .j3Hieai5)a^^ — - 

~I.display: (pSP);iitfo^ 



- -'4r-The-apparatus of claim 3 ^yher^"saia^n^ 
generate said sigB[a^by;.\^au:^ingxol6r^Q^^ ^ : 



— - . _25 torachieve.aji:; 



5. The apparatus of claim 1 wherein said on-screen 
display information is also screen-sayen display infoig^ 
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6. Apparatus for displaying on-screen display information 
to achieve an ,animated effect, comprising: 

means for storing said on-screen display information 
representing a static image having a plurality of screen elements; and 

means for displaying said image and for changing color 
scheme of said screen elements to achieve an animated effect 



10 



7. A method for processing a program, comprising the 
steps of: *^ ^ 



storing on-screen:idisplay information; 

- --- , "^^^"^^S a respecjave program description for said--- 

— program; - r _ - : :~ : " . : _ ' 



- - ~ f ^ ael^iii^g fix>m;^saidmpectiVe progr^es^^^ 
whejher^d-program. is ^-audio=orily^ro^am; ai^d "~ 

20- - . — 



^>^saidselec^_progr^^ 



onlyj)rogram, 



8. The method of claim 7 wherein said respective 
program description is part of program guide information. 



\n • . ^'^^"^"^^^f ^1^7 Wherein said on-screen display 

30 information comprises a plurality of screen elements. 
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10. The method of claim 9 comprises the step of varying 
color scheme of said screen elements to achieve an animated effect. 

1 1 . The method of claim 7 wherein said on-screen display 
information is also screen-saver display information. 
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SUBSTITUTE SHEET (RULE 26) 
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STORE PREPROGRAMMED ON-SCREEN IJ 
DISPLAY (OSD) INFORMATION \ 








PROCESS AND STORE PROGRAM 1 
DESCRIPTION INFORMATION FOR EACH PROGRAM [ 










USER SELECTS A PROGRAM 



1 515 



T I 




c 



530 





DISPLAY RECEIVED 




VIDEO AND PLAY 




RECEIVED AUDIO 



540 



PUY RECEIVED AUDIO 
- WITH BLANK OR 
: BLUE SCREEN 



-^RETRIEVE-AND DISPLAY ON-SCREEN 
^ IDISPLAY (OSD) INFORMATION WHILE 
PLAYING RECEIVED-AUDIO-ONLY PROGRAM- 



ri7-PISPLAY;0N-SCREEN DISPUY (OSD) 
. r JNFORMATlON CORRESPONDING TO A " 
^^^iP^DRALIIYJDF SCREEN ELEMENTS 

;rVARV Met® rIcWe of'^the sftei^ 

ELEMENTS TO ACHEIVE AN ANIMATED EFFECT 
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video", "audio", "video" or "data", corresponding respectively to the 
types of programs described above. 



SUMMARY OF THE INVENTION 



5 



Therefore, the present inventors recognize that it is 



desirable to be able to process each type of programs differently 
depending on the associated program description received in the 
program guide information. In particular, the present inventors 
recognize that it is advantageous to provide animated, 
10 preprogrammed on-screen display messages on a screen, so that a 

user may be better entertained visually when an audio-only program 
is played. 



invention, an apparatus is provided in which a respective program 
15 description for programs is processed, comprising: 

memory means for storing on-screen display information; 

user control means for selecting one of said programs; 

on-screen display means for displaying said on-screen display 
information; and 

20 control means for determining from said respective program 

description whether said selected program is an audio-only program; 
and for causing said on-screen display means to display said on- 
screen display information while said audio-only program is played, if 
said selected program is an audio-only program. 
25 Also, a method for processing a program is provided, 

comprising the steps of: 

storing on-screen display information; 

receiving a respective program description for said 

program; 



Hence, in accordance with aspects of the present 
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determining from said respective program description 
whether said program is an audio-only program; and 

displaying said on-screen display information while 
playing said audio-only program, if said selected program is an audio- 
5 only program. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawing: 

Fig. 1 shows an example of a television system suitable for 
10 processing various types of programs, including audio-only programs 
and associated program description information in accordance with 
the present invention. 

Fig. 2. shows an example of a digital video processing 
apparatus suitable for processing various types of programs, including 
1 5 audio-only programs and associated program description information 
in accordance with the present invention. 

Fig. 3 shows a block diagram of a specific implementation 
of a digital satellite system suitable for processing audio-only 
programs and associated program description information in 
20 accordance with the present invention. 

Fig. 4 shows an example of a program guide being 

displayed. 

Fig. 5 shows a flowchart, in accordance with the present 
invention for processing user inputs and audio-only programs 
25 according to the present invention. 

Fig. 6 shows an example of an animation screen. 
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DETAILED DESCRIPTION 
Fig. 1 shows an example of a television system suitable for 
processing various types of programs, including audio-only programs 




This Page Blank (uspto) 



RCA 89037 



25 



^9/445175 

418 Rec'd PCT/PTO 0 3 DEC 1999 



CLAIMS 

1. An apparatus for receiving and processing data 
representing program description for respective one of a plurality of 
programs, comprising: 

5 

memory means for storing on-screen display (OSD) 
information; 



user control means for selecting one of said programs; 

10 

control means for determining from said program 
description whether said selected program is an audio-only program; 
and for generating a signal representing a display of said on-screen 
display information while said selected program is played, if said 
1 5 selected program is an audio-only program. 

2. The apparatus of claim 1 wherein said data represent 
electronic program guide information. 

20 3. The apparatus of claim 1 wherein said on-screen 

display (OSD) information represents a plurality of screen elements. 



4. The apparatus of claim 3 wherein said control means 
generate said signal by varying color scheme of said screen elements 
25 to achieve an animated effect. 



5. The apparatus of claim 1 wherein said on-screen 
display information is also screen-saver display information. 
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6, Apparatus for displaying on-screen display information 
to achieve an animated effect, comprising: 

means for storing said on-screen display information 
5 representing a static image having a plurality of screen elements; and 

means for displaying said image and for changing color 
scheme of said screen elements to achieve an animated effect. 

10 7. A method for processing a program, comprising the 

steps of: 

storing on-screen display information; 

15 receiving a respective program description for said 

program; 

determining from said respective program description 
whether said program is an audio-only program; and 

20 

displaying said on-screen display information while 
playing said selected program, if said selected program is an audio- 
only program. 

25 

8. The method of claim 7 wherein said respective 
program description is part of program guide information. 

9. The method of claim 7 wherein said on-screen display 
30 information comprises a plurality of screen elements. 
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10, The method of claim 9 comprises the step of varying 
color scheme of said screen elements to achieve an animated effect. 



11. The method of claim 7 wherein said on-screen display 
information is also screen-saver display information. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanationp supporting such statement 
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1. Statement 



Novelty (N) 


Yes: 


Claims 


1-16 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-16 




No: 


Claims 




Industrial applicabilrty (lA) 


Yes: 


Claims 


1-16 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the fomr> or contents of the intemational application have been noted: 
see separate sheet 
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I Basis of the Report 

The page identified as 4a is that filed as 4/1 by the applicants with their letter of 
15.07.99. 

V Reasoned statement under Article 35(2) 

This invention relates to a method and apparatus for processing programs having 
both audio and video content and also programs having only audio content. When 
an audio-only program is selected an animated image is displayed on screen. There 
is no disclosure or suggestion of such subject matter in the prior art documents cited 
in the Search Report, so the claimed subject matter is new and has inventive step. 

VII Certain defects in the international application 

In referring to prior art documents on page 3 the application includes the symbols D1 
and/or D2 in lines 3, 4, 8 and 13. D1 and D2 are simply convenient labels used by 
the examiner in the Written Opinion to avoid the need to repeat the titles of the 
documents referred to - these labels have no official status whatsoever and should 
not be used in the application itself. 



, * • ••••• • 

» ' ' • * • • • • 

3* * ••••• %^ . • " • • • 

video", ^audio", "video" or "data", corresponding respectivelyHo the^e^ Jf ^ 
programs described above. 

P 1 , US 5,585,866, discloses a receiver capable of receiving both 
an audiovisualj and an audio-only program. The receiver in Dl is able to 
play a received audio-only program while displaying non-moving, associated 
program text data on the receiver's display. Of course, various methods for 
generating graphics, including animated graphics, on a display are well 
know in the art. For example, various methods are disclosed in D2, an 
article by Richard G. Shroup, entitled "Color Table Animation," in the Proc. 
Of Annual Conference on Computer Graphics and Interact. Tech. 
(SIGGRAPH T9), 6th; chicao, IL, USA, Aug. 8-10, 1979., Vol. 13, no.2, Aug. 
1979, pages 8-13, XP002075128, Comput. Graphics (ACM) Aug. 1979. 
However, references Dl and D2, either alone or combined, do not teach or 
suggest that it is desirable to display pre-stored animated pictures either 
automatically or in response to a user request, when an audio-only program 
is activated. The animated picture may serve as additional entertainment to 
a user and/or function as a screen saver to prevent screen bum. 

SUMMARY OF THE INVENTION 
Therefore, the present inventors recognize that it is desirable to be 
able to process each type of programs differently depending on the 
a3SOciated program description received in the program guide information. 
In particular, the present inventors recognize that it is advantageous to 
provide animated image on a screen, so that a user may be.better 



entertained^visna^ 
program is played. 

Hence, in accordance with aspects of the invention, an apparatus for 
processing a first type of program having both audio and video content and 
a second type of program having audio-only content, characterized in that: 
memory means for storing display information representing an 
animated image; 
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control means for determining whether a selected program is the 
first type of program having both audio and video content or the second 
type of program having audio-only content; and the control means causes 
the playing of the audio content and displaying of the video content when 
5 the selected program is a first type of program and causes the playing of the 
audio-only content and displaying of the animated image when the selected 
program is a second type of program. 

Also, a method for processing a first type of program having both 
10 audio and video content and a second type of program having audio-only 
content, characterized in that: 

storing display information representing an animated image; 
determining whether a selected program is the first type of 
. program having both audio and video content or the second type of program 
15 having audio-only content; 

causing the playing of the audio content and displaying of the 
video content when the selected program is a first type of program; and 

causing the playing of the audio-only content and displaying of 
the animated image when the selected program is a second type of 
20 program." 

BRIEF DESCRIFnON OF THE DRAWINGS 
In the drawing: 

Fig. 1 shows an example of a television system suitable for 
25 processing various types of programs, including audio-only programs . 

and associated program description information in accordance with the ~ 
present invention. 

Fig. 2. shows an example of a digital video processing apparatus 
suitable for processing various types of programs, including audio-only 
30 programs and associated program description information in accordance 
with the present iavention. 

Fig. 3 shows a block diagram of a specific implementation of a 
digital satellite system suitable for processing audio-only programs and 



A It ^r-i _ J. 



• • • • • • 
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4/:a. 

associated program description information in accordance with the present 
invention. 

Fig. 4 shows an example of a program guide being displayed, r 
Fig. 5 shows a flowchart, in accordance with the present 

invention for processing user inputs and audio-only programs according to 

the present invention. 

Fig. 6 shows an example of an animation screen. 
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DETAILED , DESCRIPTION 
Fig. 1 shows an example of a television system suitable for 
processing various types of programs, including audio-only programs 



: • : : • : : ••: 



. CUIMS 

1 . An apparatus for* processing a first type of program having both audio and 
video content and a second type of program having audio-only content, 
5 characterized in that: 

memory means for storing display infomriation representing an 
animated image; 

control means for determining whether a selected program is the first 
type of program having both audio and video content or the second type of program 
10 having audio-only content; and the control means causes the playing of the audio 
content and displaying of the video content when the selected program is a first type' 
of program and causes the playing of the audio-only content and displaying of the 
animated image when the selected program is a second type of program. 

15 2. The apparatus of claim 1 wherein the control means detennines the type 

of program based on program guide information received, 

3. The apparatus of claim 1 wherein program guide information is displayed 
along with the animated image. 

20 

4. The apparatus of claim 1 wherein the animated image sen/es as a screen 

saver. 

5. An apparatus for processing a first type of program having both audio and 
25 video content and a second type of program having audio-only content, 

characterized in that: „^_„_^-,^^„^^ 



memory means for stojing display^irifoWation^^ 
animated image; 

user control means for selecting a first and a second mode; 
30 control means for detennining whether a selected program is the first 

type of program having both audio and video content or the second type of program 
having audio-only content; and 

the control means causes, when the selected program is a first type of 
program, the playing of the audio content and displaying of the video content; and 
35 causes, when the selected program is a second type of program, in the first mode, 




the playing of the audio-only content and displaying of the animated image, and in 
* the second mode, the playing of the audio-only content and displaying of a static 
screen. 

5 ,6. The apparatus of claim 5 wherein the static screen is a blank screen, 

7. The apparatus of claim 5 wherein the static screen is a blue screen. 

8. The apparatus of claim 5 wherein the control means determines the type 
10 of program based on program guide information received. 

9. A method for processing a first type of program having both audio and 
video content and a second type of program having audio-only content, 
characterized in that: 

15 storing display infonnation representing an animated image; 

determining whether a selected program is the first type of program 
having both audio and video content or the second type of program having audio- 
only content; 

causing the playing of the audio content and displaying of the video 
20 content when the selected program is a first type of program; and 

causing the playing of the audio-only content and displaying of the 
animated image when the selected program is a second type of program. 

10. The method of claim 9 wherein the determining step is based on program 
25 guide infonnation received. 



1 1 . The method of claim 9 further comprising the step of displaying program 
guide infonnation along with the animated image. 
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12. A method for processing a first type of program having both audio and 
video content and a second type of program having audio-only content, 
characterized in that: 

storing display information representing an animated 

image; 

selecting a first and a second mode; 

determining whether a selected program is the first type of program 
having both audio and video content or the second type of program having audio- 
only content; 

causing, when the selected program is a first type of program, the 
playing of the audio content and displaying of the video content; 

and causing, when the selected program is a second type of program, 
in the first mode, playing of the audio-only content and displaying of the animated 
image, and in the second mode, playing of the audio-only content and displaying of 
a static screen. 



13. The method of claim 12 wherein the static screen is a blank screen. 

14. The method of claim 12 wherein the static screen is a blue screen. 

15. The apparatus of claim 12 wherein the determining step is based on 
program guide information received. 

16. The apparatus of claim 12 wherein the animated image serves as a 
screen saver. 
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ADVANCED SET TOP TERMINAL FOR CABLE TELEVISION DELIVERY SYSTEMS 

RELATED APPLICATIONS 

This application is a continuation-in-part of 
application Serial Number 07/991.074 filed December 9. 
1992 entitled TELEVISION PROGRAM PACKAGING AND 
5 DELIVERY SYSTEM WITH MENU DRIVEN SUBSCRIBER 

ACCESS. The following other continuation-in-part 
applications, also based on the above -referenced patent 
application, are incorporated herein by reference: 

Ser. No. entitled REPROGRAMMABLE 

1 0 TERMINAL FOR SUGGESTING PROGRAMS OFFERED ON A 
TELEVISION PROGRAM. DELIVERY SYSTEM, filed on 
December , 1993: 

Ser. No. entitled NETWORK CONTROLLER FOR 

CABLE TELEVISION DELIVERY SYSTEMS, filed on December 

15 1993; 

Ser. No. entitled AN OPERATIONS CENTER 

FOR A TELEVISION PROGRAM PACKAGING AND DELIVERY 
SYSTEM, filed on December 1993: 

Ser No. , entitled SET TOP TERMINAL FOR 

20 CABLE TELEVISION DELIVERY SYSTEMS, filed on December 
1993: 

Ser. No. , entiUed DIGITAL CABLE HEADEND 

FOR CABLE TELEVISION DELIVERY SYSTEM, filed on 
December , 1993. 

25 

TECHNICAL FIELD 

The invention relates to television entertainment 
systems for providing television programming to consumer 
30 homes. More particularly, the invention relates to a set top 
terminal for use with a program delivery system with menu 
selection of programs. 
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BACKGRnrnvm pp the TNVENTTniV 

Advances in television entertainment have been 
primarily driven by breakthroughs in technology. In 1939. 
advances on Vladmir Zworykln's picture tube provided the 
stimulus for NBC to begin its first regular broadcasts. In 
1975. advances in satellite technology provided consumers 
with increased programming to homes. 

Many of these technology breakthroughs have produced 
inconvenient systems for consumers. One example is the 
ubiquitous three remote control home, having a separate and 
unique remote control for the TV. cable box and VCR. More 
recently, technology has provided cable users in certain parts 
of the country with 100 channels of programming. This 
increased program capacity is beyond the ability of many 
consumers to use effectively. No method of managing the 
program choices has been provided to consumers. 

Consumers are demanding that future advances in 
television entertainment, particularly programs and program 
choices, be presented to the consumer in a user friendly 
20 manner. Consumer preferences, instead of technological 
breakthroughs, will drive the television entertainment 
market for at least the next 20 years. As computer vendors 
have experienced a switch from marketing new technology in 
computer hardware to marketing better useability. interfaces 
25 and service, the television entertainment industry will also 
experience a switch from new technology driving the market 
to consumer useability driving the market. 

Consumers want products incorporating new 
technology that are useful, and will no longer purchase new 
technology for the sake of novelty or status. Technological 
advances in sophisticated hardware are beginning to surpass 
the capability of the average consumer to use the new 
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technology. Careful engineering must be done to make 
entertainment products incorporating new technology useful 
and desired by consumers. 

In order for new television entertainment products to 
be successful, the products must satisfy consumer demands. 
TV consumers wish to go from limited viewing choices to a 
variety of choices, from no control of programming to 
complete control. Consumers wish to advance from 
cumbersome and inconvenient television to easy and 
convenient television and keep costs down. Consumers do 
not wish to pay for one hundred channels when due to lack of 
programming information, they seldom, if ever, watch 
programming on many of these channels. 

The concepts of interactive television, high definition 
television and 300 channel cable systems in consumer homes 
will not sell if they are not packaged, delivered and presented 
in a useable fashion to consimiers. The problem is that TV 
programming is not being delivered and presented to 
consumers in a user friendly manner. 

Consumers are already being bombarded with 
programming options, numerous "free" cable channels, 
subscription cable channels and pay-per-view choices. Any 
further increase in TV entertainment choices, without a user 
friendly presentation and approach, will likely bewilder 
viewers with a mind-numbing array of choices. 

The TV industry has traditionally marketed and sold its 
programs to consumers in bulk, such as continuous feed 
broadcast and long-term subscriptions to movie channels. 
The TV industry is unable to sell its programming in large 
quantities on a unit per unit basis, such as the ordering of one 
program. Consumers prefer a unit sales approach because it 
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keeps costs down and allows the consumer to be more 
selective in their viewing. 

In addition, vlewership fragmentation, which has 
already begun, will increase. Programming not presented in a 
user friendly manner will suffer with a decrease in vlewership 
and revenue. As programming presentation becomes more 
user friendly, users seek additional features and functional 
capabilities. 

What is needed is a system which can deliver and 
present television programming through a user friendly 
interface which allows the consumer to easily select from 
among the many program choices. 

What is needed is a set top converter that provides a 
user friendly interface for subscribers to access television 
programs. 

What is needed is a set top converter with enhanced 
functionality. 

What is needed is a set top converter that provides 
users with advanced features and capabilities. 

What is needed is a method that allows efficient access 
to hundreds of television programming options. 

What is needed is technology that upgrades the 
functionality of existing set top converters. 

What is needed is hardware that provides an upgrade 
capability allowing the use of existing set top converter 
technology in advanced program delivery systems. 

What is needed is a set top converter that provides an 
upstream communications capability between the set top 
converter and cable headend. 

What is needed Is a set top converter that provides a 
capability of generating menus for display. 
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What is needed is a set top converter that provides a 
simple way to select a program from a menu. 

What is needed is a set top converter that allows users 
to subscribe on-screen to specialty channels. 
5 What Is needed is a set top converter that monitors 

subscriber viewing choices for statistical purposes. 

What is needed is a set top converter that provides 
sophisticated on-screen television menus which can 
incorporate still video and moving video. 
10 What is needed is a set top converter that provides a 

capability of scaling and redirecting video for menus. The 
present invention is addressed to fulfill these needs. 

SUMMARY OF INVENTION 
The present invention is a set top converter box or 
15 terminal for a television program delivery system. More 
specifically, the present invention is an advanced set top 
converter box that acts as a terminal in the viewer home. 
The set top terminal is a key component of a digital cable 
television delivery system. The set top terminal is an 
20 upgradeable system that provides for the decompression of 
digital program signals. The preferred set top terminal 
provides both a menu generation capability as well as a 
number of advanced features and functional capabilities. 

The set top terminal of the present invention may be 
25 achieved through a set of hardware upgrades to any of the 
following embodiments: (1) an existing set top converter 
upgraded with a circuit card (which has a microprocessor 
electronically connected to the set top converter); (2) an 
industry standard decompression converter upgradeable by 
30 either an upgrade module or a menu generation card: and (3) 
a set top converter box capable of both decompression and 
menu generation. The hardware upgrades provide additional 



5107 PCT/US93/11606 



6 

advanced features and functional capabilities to any of these 
embodiments. 

A number of advanced features and functional 
capabilities are supported by the preferred set top terminal. 
This set top terminal provides subscribers with a picture-on- 
picture capability without requiring a special television to 
support the capability. The set top terminal also supports a 
TV guide service, which provides subscribers with 
information on all programming available at its particular 
subscriber location. The set top terminal further includes the 
capability of querying viewers to establish, among other 
things, favorite channel lists, personal profile data and' mood 
Information. The set top terminal allows the subscriber to 
view promotional menus on future programming events. 

The set top terminal supports additional capabilities 
using its hardware upgrades that allow subscribers to use 
other interactive services, for example, to engage in on-line 
question and answer sessions, to order and confirm airline 
tickets, and to access a variety of other data services. The set 
top terminal makes use of a digital tuner as a hardware 
upgrade to provide subscribers with a digital audio capability. 

The preferred set top terminal may be used to control 
video tape machines, thereby simphfylng the recording of 
programs. The set top terminal can, in conjunction with the 
program delivery system, easily support high deflniUon 
television (HDTV), For subscribers living in remote locations, 
the set top terminal accommodates backyard satellite 
systems. In addition to all the features that the set top 
terminal supports with its current internal programming and 
upgradeabllity, additional features may be added or existing 
features increased through remote reprogramming of the set 
top terminal 220, 
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It is an object of the invention to provide a user friendly 
interface for subscribers to access television programs. 

It is an object of the invention to allow users to easily 
navigate through hundreds of programming choices using on- 
5 screen menus. 

It is an object of this invention to efficiently access 
hundreds of television programming options. 

It is an object of this invention to upgrade the 
functionality of existing set top converters. 
10 It is an object of this invention to provide an upgrade 

capability allowing the use of existing set top converter 
technology in an advanced program delivery system. 

It is an object of this invention to provide an upstream 
communications capability between the set top converter and 
1 5 cable headend. 

It Is an object of this invention to provide a set top 
terminal capable of generating menus for display. 

It is an object of this invention to allow users to 
subscribe on-screen to specialty channels. 
20 It is an object of this invention to monitor subscriber 

viewing choices for statistical purposes. 

It is an object of this invention to provide sophisticated 
on-screen television menus which can incorporate still video 
and moving video. 
25 These and other objects and advantages of the invention 

will become obvious to those skilled in the art upon review of 
the following description, the attached drawings and 
appended claims. 

30 DESCRIPTION OF THE DRAWINGS 



Figure 1 is a diagram of the primary components of the 
television delivery system. 
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Figure 2 Is an overview of the television delivery system 
operations. 

Figure 3 is a schematic of the operation of the primary 
components of the system. 
5 Figure 4 is a block diagram of the hardware 

components of the set top terminal. 

Figure 5a is a perspective front view of a set top 
terminal. 

Figure 5b is a perspective rear view of a set top 
1 0 terminal. 

Figure 6 is a schematic of a Turbo card upgrade for a set 
top terminal. 

Figure 7a is a drawing of a frame format for program 
control information signal. 

Figure 7b is a drawing of a frame format for a polling 
response from the set top terminal. 

Figure 8 is a drawing of the basic menus used in the 
present invention, including the ten major menus 
represented by icons. 

Figure 9a is a schematic of a basic decompression box 
with upgrade module and associated connections. 

Figure 9b is a schematic of an alternative embodiment 
of a simple decompression box with upgrade module and 
associated connections. 

Figure 10 is a more detailed block diagram of the 
components of a simple decompression box with upgrade 
module. 

Figure 11 is a schematic of the set top terminal's 
upstream data transmission hardware. 

Figure 12a is a schematic showing the components of 
the Level A. B. and C hardware upgrades. 
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Figure 12b is a schematic showing the components of 
the Level D hardware upgrade. 

Figure 13a is a schematic showing the two parts of a 
remote control unit. 

Figure 13b is a drawing of the preferred remote control 

unit. 

Figure 14 is a diagram of the components of a set top 
terminal having a picture-on-picture capability. 

Figure 15 is a drawing of a menu related to program 
catalogue services. 

Figures 16a through 16d are drawings of viewer 
querying and mood question menus. 

Figures 17a and 17b are drawings of the set top 
terminal hardware components that accommodate 
transparent channel switching. 

Figure 18 is a drawing of an interactive television 
promotional menu for a set top terminal hardware upgrade. 

Figures 19a and 19b are dravangs of submenus for 
interactive television services using hardware upgrade Level 
A 

Figures 20a through 20d are drawings of interactive 
services using hardware upgrade Level B, which are related to 
on-screen airline reservations. 

Figure 21 is a drawing of a menu for digital audio 
services. 

Figure 22 is a drawing of a menu related to program 
guide services. 

Figure 23 is a drawing of a menu related to high 
definition television (HDTV) programming. 



PCT/US93/11606 



10 

DETATT.T;r> DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A. Television Program DeHverv System Description 

1. Introduction 
Figure 1 shows the present invention as part of an 
expanded cable television program delivery system 200 that 
dramatically increases programming capacity using 
compressed transmission of television program signals. 
Developments in digital bandviddth compression technology 
now allow much greater throughput of television program 
signals over existing or slightly modified transmission media. 
The program delivery system 200 shown provides subscribers 
with a user friendly interface to operate and exploit a six-fold 
or more increase in current program delivery capability. 

Subscribers are able to access an expanded television 
program package and view selected programs through a 
menu-driven access scheme that allows each subscriber to 
select individual programs by sequencing a series of menus. 
The menus are sequenced by the subscriber using simple 
alpha-numeric and iconic character access or moving a cursor 
or highlight bar on the TV screen to access desired programs 
by simply pressing a single button, rather than recalling from 
memory and pressing the actual two or more digit numeric 
number assigned to a selection. Thus, with the press of a 
single button, the subscriber can advance fi-om one menu to 
the next. In this fashion, the subscriber can sequence the 
menus and select a program from any given menu. The 
programs are grouped by category so that similar program 
offerings are found on the same menu. 

2. Major System Components 
In its most basic form, the system uses a program 
delivery system 200 in conjunction with a conventional 
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concatenated cable television system 210. The program 
delivery system 200 generally includes (1) at least one 
operations center 202, where program packaging and control 
information are created and then assembled in the form of 
5 digital data, (il) a digital compression system, where the 
digital data is compressed, combined/multiplexed, encoded, 
and mapped Into digital signals for satellite transmission to 
the cable headend 208, and (Hi) a set of in-home 
decompressors. The program delivery system 200 transports 
1 0 the digital signals to the cable headend 208 where the signals 
are transmitted through a concatenated cable television 
system 210. Within the cable headend 208, the received 
signals may be decoded, demultiplexed, managed by a local 
central distribution and switching mechanism, combined and 
1 5 then transmitted to the set top terminal 220 located In each 
subscriber's home over the cable system 210. Although 
concatenated cable systems 210 are the most prevalent 
transmission media to the home, telephone lines, cellular 
networks, fiberoptics. Personal Communication Networks and 
20 similar technology for transmitting to the home can be used 
interchangeably with this program delivery system 200, 

The delivery system 200 has a reception region 207 
with an in-home decompression capability. This capability is 
performed by a decompressor housed within a set top 
25 terminal 220 in each subscriber's home. The decompressor 

remains transparent from the subscriber's point of view and 
allows any of the compressed signals to be demultiplexed and 
individually extracted from the composite data stream and 
then individually decompressed upon selection by the 
30 subscriber. The decompressed video signals are converted 
into analog signals for television display. Such analog signals 
include NTSC formatted signals for use by a standard 



wo 94/13107 




PCTAJS93/11606 



12 

television. Control signals are likewise extracted and 
decompressed and then either executed Immediately or 
placed in local storage such as a RAM. Multiple sets of 
decompression hardware may be used to decompress video 
and control signals. The set top terminal 220 may then 
overlay or combine different signals to form the desired 
display on the subscriber's television. Graphics on video or 
picture-on-picture are examples of such a display. 

Although a single digital compression standard (e.g.. 
MPEG) may be used for both the program delivery system 
200 and the concatenated cable system 210. the compression 
technique used may differ between the two systems. When 
the compression standards differ between the two media, the 
signals received by the cable headend 208 must be 
decompressed before transmission from the headend 208 to 
the set top terminals 220. Subsequently, the cable headend 
208 must recompress and transmit the signals to the set top 
terminal 220. which would then decompress the signals 
using a specific decompression algorithm. 

The video signals and program control signals received 
by the set top terminal 220 correspond to specific television 
programs and menu selections that each subscriber may 
access through a subscriber Interface. The subscriber 
Interface Is a device with buttons located on the set top 
terminal 220 or on a portable remote control 900, In the 
preferred system embodiment, the subscriber Interface is a 
combined alpha-character, numeric and iconic remote 
control device 900. which provides direct or menu-driven 
program access. The preferred subscriber interface also 
contains cursor movement and go buttons as well as alpha, 
numeric and iconic buttons. This subscriber Interface and 
menu arrangement enables the subscriber to sequence 
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through menus by choosing from among several menu options 

that are displayed on the television screen. In addition^ a 

user may bypass several menu screens and Immediately 

choose a program by selecting the appropriate alpha- 

5 character, numeric or iconic combinations on the subscriber 

interface. In the preferred embodiment, the set top terminal 

220 generates the menus that are displayed on the television 

by creating arrays of particular menu templates, and the set 

top terminal 220 displays a specific menu or submenu option 

1 0 for each available video signal. 

3. Operations Center and Digital Compression 
System 

The operations center 202 performs two primary 
15 services, packaging television programs and generating the 
program control information signal. At the operations center 
202, television programs are received from external program 
sources in both analog and digital form. Figure 2 shows an 
embodiment of the operations center receiving signals from 

20 various external sources 212. Examples of the external 
program sources are sporting events, children's programs, 
specialty channels, news or any other program source that 
can provide audio or visual signals. Once the programs are 
received from the external program sources, the operations 

25 center 202 digitizes (and preferably compresses) any 

program signals received in analog form. The operations 
center 202 may also maintain an Intemal storage of programs. 
The internally stored programs may be in analog or digital 
form and stored on permanent or volatile memory sources, 

30 including magnetic tape or RAM. Subsequent to receiving 
programming, the operations center 202 packages the 
programs into the groups and categories which provide the 
optimal marketing of the programs to subscribers. For 
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example, the operations center 202 may package the same 
programs into different categories and menus for weekday, 
prime-time viewing and Saturday afternoon viewing. Also, the 
operations center 202 packages the television programs in a 
5 manner that enables both the various menus to easily 
represent the programs and the subscribers to easily access 
the programs through the menus. 

The packaging of the digital signals is typically 
performed at the operations center 202 by computer assisted 
10 packaging equipment (CAP). The CAP system normally 
includes at least one computer monitor, keyboard, mouse, 
and standard video editing equipment. A programmer 
packages the signals by entering certain information into the 
CAP. This information includes the date, time slot, and 
15 program category of the various programs. The programmer 
and the CAP utilize demographic data and ratings in 
performing the packaging tasks. After the programmer 
selects the various programs from a pool of available programs 
and inputs the requisite information, the programmer, with 
O assistance from the CAP. can select the price and allocate 
transponder space for the various programs. After the 
process is complete, the CAP displays draft menus or 
program schedules that correspond to the entries of the 
programmer. The CAP may also graphically display allocation 
5 of transponder space. The programmer may edit the menus 
and transponder allocation several times until satisfied with 
the programming schedule. During the editing, the 
programmer may direct the exact location of any program 
name on a menu with simple commands to the CAP. 

The packaging process also accounts for any groupings 
by satellite transponder which are necessary. The operations 
center 202 may send different groups of programs to 
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different cable headends 208 and/or set top terminals 220. 
One way the operations center 202 may accomplish this task 
is to send different program packages to each transponder. 
Each transponder, or set of transponders, then relays a 
5 specific program package to specific cable headends 208 
and /or set top terminals 220. The allocation of transponder 
space is an important task performed by the operations 
center 202. 

The operations center 202 may also "insert" directions 

10 for filling local available program time in the packaged signal 
to enable local cable and television companies to fill the 
program time with local advertising and/or local 
programming. Consequently, the local cable headends 208 
are not constrained to show only programs transmitted from 

15 the operations center 202. New set top converters will 
incorporate both digital and analog channels. Therefore, the 
cable headend 208 may combine analog signals with the 
digital signals prior to transmitting the program signals to 
the set top terminals 220. 

20 After the CAP packages the programs, it creates a 

program control information signal to be delivered with the 
program package to the cable headend 208 and/or set top 
terminal 220, The program control information signal 
contains a description of the contents of the program 

25 package, commands to be sent to the cable headend 208 
and/or set top terminal 220, and other information relevant 
to the signal transmission. 

In addition to packaging the signal, the operations 
center 202 employs digital compression techniques to 

30 increase existing satellite transponder capacity by at least a 
4:1 ratio, resulting In a four-fold increase in program delivery 
capabihty. A number of digital compression algorithms 
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currently exist which can achieve the resultant increase in 
capacity and improved signal quaHty desired for the system. 
The algorithms generally use one or more of three basic 
digital compression techniques: (1) within-frame (intraframe) 
5 compression, (2) frame-to-frame (interframe) compression, 
and (3) within carrier compression. Specifically, in the 
preferred embodiment, the MPEG 2 compression method is 
used. After digital compression, the signals are combined 
(multiplexed) and encoded. The combined signal is 

1 0 subsequently transmitted to various uplink sites 204. 

There may be a single uplink site 204 or multiple 
uplink sites (represented by 204'. shown in phantom in 
Figure 1) for each operation center 202. The uplink sites 
204 may either be located in the same geographical place or 

15 may be located remotely from the operaUons center 202. 
Once the composite signal is transmitted to the uplink sites 
204. the signal may be multiplexed with other signals, 
modulated, upconverted and amplified for transmission over 
satellite. Multiple cable headend s 208 may receive such 
20 transmissions. 

In addition to multiple uplinks, the deUvery system 200 
may also contain multiple operations centers. The preferred 
method for using multiple operations centers is to designate 
one of the operations centers as a master operations center 

25 and to designate the remaining operations centers as slave 
operations centers. In this configuration, the master 
operations center coordinates various functions among the 
slave operations centers such as synchronization of 
simultaneous transmissions and distributes the operations 

30 workload efficiently. 

4. Cable HearipnH 
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After the operations center 202 has compressed and 
encoded the program signals and transmitted the signals to 
the satellite, the cable headend 208 receives and further 
processes the signals before they are relayed to each set top 
terminal 220. Each cable headend site is generaUy equipped 
with multiple satellite receiver dishes. Each dish is capable 
of handling mulUple transponder signals from a single 
satellite and sometimes from multiple satellites. 

As an intermediary between the set top terminals 220 
and the operations center 202 (or other remote site), the 
cable headend 208 performs two primary functions. First, 
the cable headend 208 acts as a distribution center, or signal 
processor, by relaying the program signal to the set top 
terminal 220 in each subscriber's home. In addition, the 
cable headend 208 acts as a network controller 214 by 
receiving information from each set top terminal 220 and 
passing such information on to an information gathering site 
such as the operations center 202. 

Figure 3 shows an embodiment where the cable 
headend 208 and the subscriber's home are linked by certain 
communications media 216. In this particular embodiment, 
analog signals, digitally compressed signals, other digital 
signals and up-stream/interactivity signals are sent and 
received over the media 216. The cable headend 208 
provides such signaling capabiUties in its dual roles as a signal 
processor 209 and network controller 214. 

As a signal processor 209. the cable headend 208 
prepares the program signals that are received by the cable 
headend 208 for transmission to each set top terminal 220. 
In the preferred system, the signal processor 209 re-routes 
or demultiplexes and recombines the signals and digital 
information received from the operations center 202 and 
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allocates different portions of the signal to different 
frequency ranges. Cable headends 208 which offer different 
subscribers different program offerings may allocate the 
program signals from the operations center 202 in various 
manners to accommodate different viewers. The signal 
processor 209 may also Incorporate local programming 
and /or local advertisements into the program signal and 
fonvard the revised signal to the set top terminals 220. To 
accommodate this local programming availabihty. the signal 
processor 209 must combine the local signal in digital or 
analog form with the operations center program signals. If 
the local cable system uses a compression standard that Is 
different than the one used by the operations center 202. the 
signal processor 209 must also decompress and recompress 
incoming signals so they may be properly formatted for 
transmission to the set top terminals 220. This process 
becomes less important as standards develop (i.e.. MPEG 2). 
In addition, the signal processor 209 performs any necessary 
signal decryption and/or encryption. 

As a network controller 214. the cable headend 208 
performs the system control functions for the system. The 
primary function of the network controller 214 is to manage 
the configuration of the set top terminals 220 and process 
signals received from the set top terminals 220. In the 
25 preferred embodiment, the network controller 214 
monitors, among other things, automatic poll-back responses 
from the set top terminals 220 remotely located at each 
subscribers' home. The polling and automatic report-back 
cycle occurs frequently enough to allow the network 
controller 214 to maintain accurate account and billing 
information as weU as monitor authorized channel access. In 
the simplest embodiment, information to be sent to the 
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network controller 214 will be stored in RAM within each 
subscriber's set top terminal 220 and will be retrieved only 
upon polling by the network controller 214. Retrieval may, 
for example, occur on a dally, weekly or monthly basis. The 
5 network controller 214 allows the system to maintain 
complete information on all programs watched using a 
particular set top terminal 220. 

The network controller 214 is also able to respond to 
the immediate needs of a set top terminal 220 by modifying a 

10 program control information signal received from the 
operations center 202. Therefore, the network controller 
214 enables the delivery system to adapt to the specific 
requirements of individual set top terminals 220 when the 
requirements cannot be provided to the operations center 

15 202 in advance. In other words, the network controller 214 
is able to perform "on the fly programming" changes. With 
this capability, the network controller 214 can handle 
sophisticated local programming needs such as, for example, 
interactive television services, split screen video, and 

20 selection of different foreign languages for tJie same video. In 
addition, the network controller 214 controls and monitors 
all compressors and decompressors in the system. 

The delivery system 200 and digital compression of the 
preferred embodiment provides a one-way path from the 

25 operations center 202 to the cable headend 208. Status and 
billing information is sent from the set top terminal 220 to 
the network controller 214 at the cable headend 208 and not 
directly to the operations center 202. Thus, program 
monitoring and selection control will take place only at the 

30 cable headend 208 by the local cable company and Its 
decentralized network controllers 214 (i.e., decentralized 
relative to the operations center 202, which is central to the 
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program delivery system 200). The local cable company will 
in turn be in communication with the operations center 202 
or a regional control center (not shown) which accumulates 
return data from the set top terminal 220 for statistical or 
5 billing purposes. In altemaUve system embodiments, the 
operations center 202 and the statistical and billing sites are 
collocated. Further, telephone lines with modems are used 
to transfer information from the set top terminal 220 to the 
statistical and billing sites. 

1° 5. Set Top Tprminal 

The set top terminal 220 is the portion of the delivery 
system 200 that resides in the home of a subscriber. The set 
top terminal 220 is usually located above or below the 
subscriber's television, but it may be placed anywhere in or 
near the subscriber's home as long as it is within the range of 
the subscriber's remote control device 900. In some aspects, 
the set top terminal 220 may resemble converter boxes 
already used by many cable systems. For instance, each set 
top terminal 220 may include a variety of error detection, 
decryption, and coding techniques such as anti-taping 
encoding. However, it will become apparent from the 
discussion below that the set top terminal 220 is able to 
perform many functions that an ordinary converter box 
cannot perform. 

""^^ set top terminal 220 has a plurality of input and 
output ports to enable it to communicate with other local and 
remote devices. The set top terminal 220 has an input port 
that receives information from the cable headend 208. In 
addition, the unit has at least two output ports which provide 
30 communicaUons from the set top terminal 220 to a television 
and a VCR. Certain menu selections may cause the set top 
terminal 220 to send control signals dlrecUy to the VCR to 
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automatically program or operate the VCR. Also, the set top 
terminal 220 contains a phone Jack which can be used for 
maintenance, trouble shooting, reprogramming and 
additional customer features. The set top terminal 220 may 
5 also contain stereo/audio output terminals and a satellite dish 
input port. 

Functionally, the set top terminal 220 is the last 
component in the delivery system chain. The set top 
terminal 220 receives compressed program and control 
10 signals from the cable headend 208 (or, in some cases, 
directly from the operations center 202). After the set top 
terminal 220 receives the individually compressed program 
and control signals, the signals are demultiplexed, 
decompressed, converted to analog signals (if necesseury) and 
15 either placed in local storage (from which the menu template 
may be created), executed immediately, or sent directly to 
the television screen. 

After processing certain signals received from the cable 
headend 208, the set top terminal 220 is able to store menu 

20 templates for creating menus that are displayed on a 
subscriber's television by using an array of menu templates. 
Before a menu can be constructed, menu templates must be 
created and sent to the set top terminal 220 for storage. A 
microprocessor uses the control signals received from the 

25 operations center 202 or cable headend 208 to generate the 
menu templates for storage. Each menu template may be 
stored in volatile memory in the set top terminal 220, When 
the set top terminal receives template information it 
demultiplexes the program control signals received from the 

30 cable headend 208 into four primary parts: video, graphics, 
program logic and text. Each menu template represents a 
different portion of a whole menu, such as a menu 
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backgroiond, television logo, cursor highlight overlay, or other 
miscellaneous components needed to build a menu. The 
menu templates may be deleted or altered using control 
signals received from the operations center 202 or cable 
5 headend 208. 

Once the menu templates have been stored In memory, 
the set top terminal 220 can generate the appropriate menus. 
In the preferred embodiment, the basic menu format 
information is stored in memory located within the set top 
O terminal 220 so that the microprocessor may locally access 
the information from the set top terminal instead of from an 
incoming signal. The microprocessor next generates the 
appropriate menus from the menu templates and the other 
menu information stored in memory. The set top terminal 
5 220 then displays specific menus on the subscriber's 
television screen that correspond to the inputs the subscriber 
selects. 

If the subscriber selects a specific program from a 
menu, the set top terminal 220 determines on which channel 

) the program is being shown, demultiplexes and extracts the 
single channel transmitted from the cable headend 208. The 
set top terminal 220 then decompresses the channel and. if 
necessary, converts the program signal to an analog NTSC 
signal to enable the subscriber to view the selected program. 

> The set top terminal 220 can be equipped to decompress 
more than one program signal, but this would unnecessarily 
add to the cost of the unit since a subscriber will generally 
only view one program at a time. However, two or three 
decompressors may be desirable to provide picture-on- 

' picture capability, control signal decompression, enhanced 
channel svritching or like features. 
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In addition to menu information, the set top terminal 
220 may also store text transmitted from the cable headend 
208 or the operations center 202. The text may inform the 
subscriber about upcoming events, billing and account status, 
5 new subscriptions, or other relevant information. The text 
will be stored in an appropriate memory location depending 
on the frequency and the duration of the use of the textual 
message. 

Also, optional upgrades are available to enhance the 
10 performance of a subscriber's set top terminal 220, These 
upgrades may consist of a cartridge or computer card (not 
shown) that is inserted into an expansion slot in the set top 
terminal 220 or may consist of a feature offered by the cable 
headend 208 or operations center 202 to which the user may 
15 subscribe. Available upgrades may include on line data base 
services, interactive multi-media services, access to digital 
radio channels, and other services. 

In the simplest embodiment, available converter boxes 
such as those manufactured by General Instruments or 
20 Scientific Atlanta, may be modified and upgraded to perform 
the functions of a set top terminal 220. The preferred 
upgrade is a circuit card with a microprocessor which is 
electronically connected to or inserted into the converter 
box, 

25 6. Remote Control Device 

The primary conduit for communication between the 
subscriber and the set top terminal 220 is through the 
subscriber interface, preferably a remote control device 900. 
Through this interface, the subscriber may select desired 

30 programming through the system's menu -driven scheme or 
by directly accessing a specific channel by entering the actual 
channel number. Using the interface, the subscriber can 
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navigate through a series of Informative program selection 
menus. By using menu-driven, iconic or alpha-character 
access, the subscriber can access desired programs by simply 
pressing a single button rather than recalling from memory 
and pressing the actual channel number to make a selection. 
The subscriber can access regular broadcast and basic cable 
television stations by using either the numeric keys on the 
remote control 900 (pressing the corresponding channel 
number), or one of the menu icon selection options. 

In addition to enabling the subscriber to easily interact 
with the cable system 200. the physical characterlsUcs of the 
subscriber interface 900 should also add to the user 
friendliness of the system. The remote control 900 should 
easUy fit in the palm of the user's hand. The buttons of the 
preferred remote control 900 contain pictorial symbols that 
are easily identifiable by the subscriber. Also, buttons that 
perform similar functions may be color coordinated and 
consist of distinguishing textures to increase the user 
friendliness of the system. 

7. Menu-Dri ven Prn f fram Selertinn 
The menu-driven scheme provides the subscriber with 
one-step access to all major menus, ranging from hit movies 
to sport specials to specialty programs. From any of the 
major menus, the subscriber can in turn access submenus and 
25 minor menus by cursor or alpha-character access. 

There are two different types of menus utilized by the 
preferred embodiment, the Program Selection menus and 
the During Program menus. The first series of menus. 
Program Selection menus, consists of an Introductory, a 
30 Home. Major menus, and Submenus. The second series of 
menus. During Program menus, consists of two primary 
types. Hidden menus and the Program Overlay menus. 
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Immediately after the subscriber turns on the set top 
terminal 220, the Introductory menu welcomes the 
subscriber to the system. Tlie Introductory menu may display 
important announcements from the local cable franchise, 
5 advertisements from the cable provider, or other types of 
messages. In addition, the Introductory menu can inform the 
subscriber if the cable headend 208 has sent a personal 
message to the subscriber's particular set top terminal 220, 

After the Introductory menu has been displayed the 
10 subscriber may advance to the next level of menus, namely 
the Home menu. In the preferred embodiment, after a 
certain period of time, the cable system will advance the 
subscriber by default to the Home menu. From the Home 
menu, the subscriber is able to access all of the programming 
15 options. The subscriber may either select a program directly 
by entering the appropriate channel number from the remote 
control 900, or the subscriber may sequence through 
Incremental levels of menu options starting from the Home 
menu. The Home menu lists categories that correspond to 
20 the first level of menus called Major menus. 

If the subscriber chooses to sequence through 
subsequent menus, the subscriber will be forwarded to the 
Major menu that corresponds to the chosen category from 
the Home menu. The Major menus further refine a 
25 subscriber's search and help guide the subscriber to the 
selection of his choice. 

From the Major menus, the subscriber may access 
several submenus. From each submenu, the subscriber may 
access other submenus until the subscriber finds a desired 
30 television program. Similar to the Major menu, each 
successive level of Submenus further refines the subscriber's 
search. The system also enables the subscriber to skip 
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certain menus or submenus and directly access a specific 
menu or television program by entering the appropriate 
commands on the remote control 900. 

The During program menus {including Hidden Menus 
5 and Program Overlay Menus) are displayed by the set top 
terminal 220 only after the subscriber has selected a 
television program. In order to avoid disturbing the 
subscriber, the set top terminal 220 does not display the 
Hidden Menus until the subscriber selects the appropriate 
1 0 option to display a Hidden Menu. The Hidden Menus contain 
options that are relevant to the program selected by the 
viewer. For example, a Hidden Menu may contain options 
that enable a subscriber to enter an interactive mode or 
escape from the selected program. 
15 Program Overlay Menus are similar to Hidden Menus 

because they occur during a program and are related to the 
program being viewed. However, the Program Overlay Menus 
are displayed concurrently with the program selected by the 
subscriber. Most Program Overlay Menus are small enough on 
20 the screen to allow the subscriber to continue viewing the 
selected program comfortably. 

B. Detailed Set Top Terminal Description 
The set top terminal 220 receives and manipulates 
signals from the cable headend 208. The set top terminal 
25 220 is equipped with local computer memory and the 

capability of interpreting the digitally compressed signal to 
produce menus for the subscriber. The remote control 900 
communicates the subscriber's selections to the set top 
terminal 220. The subscriber's selections are generally based 
30 upon menus or other prompts displayed on the television 

screen. 
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It is preferred that the signal reaches the subscriber's 
home in a compressed format and is decompressed prior to 
viewing. Included in the delivered program signal is 
information that enables equipment at the subscriber's home 
5 to display menus for choosing particular programs. 
Depending on the particular embodiment, the television 
program signal may arrive at the subscriber's home through 
one or more connections such as coaxial cables, fiber cables, 
twisted pairs, cellular telephone connections, or personal 

10 communications network (PCN) hookups. 

The program control information signal is generated by 
the operations center 202 and provides the network 
controller 214 with data on the scheduling and description of 
programs. In an alternate configuration, this data is sent 

15 directly to the set top terminal 220 for display to the 
subscriber. In the preferred embodiment, the program 
control information signal is stored and modified by the 
network controller 214 and sent to the set top terminal 220 
in the form of a set top terminal control information stream 

20 (STTCIS). The set top terminal 220 integrates either the 
program control information signal or the STTCIS with data 
stored in the memory of the set top terminal 220 to generate 
on-screen menus that assist the subscriber in choosing 
programs for display. 

25 The types of information that can be sent using the 

program control signal include: number of program 
categories, names of program categories, what channels are 
assigned to a specific category (such as specialty channels), 
names of channels, names of programs on each channel, 

30 program start times, length of programs, description of 
programs, menu assignment for each program, pricing, 
whether there is a sample video clip for advertisement for 
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the program, and any other program, menu or product 
Information. 

With a minimal amount of information being 
communicated to the set top terminal 220 on a regular basis, 
the set top terminal 220 is able to determine the proper 
menu location for each program and the proper time and 
channel to activate for the subscriber after a menu selection. 
The program control information signal and STTCIS can be 
formatted in a variety of ways and the on-screen menus can 
be produced using many different methods. For instance, if 
the program control information signal carries no menu 
format information, the menu format for creating the menus 
can be fixed in ROM at the set top terminal 220. In the 
preferred embodiment, the menu format information is 
stored at the set top terminal 220 In a temporary memory 
device such as a RAM or EPROM. New menu format 
information is sent via the program control information signal 
or the STTCIS to the set top terminals 200 whenever a 
change to a menu format is desired. 

In the simplest embodiment, the menu formats remain 
fixed and only the text changes. In this way the program 
control Information signal can be limited to primarily text 
and a text generator can be employed in the set top terminal 
220. Another simple embodiment uses a separate channel 
fuU-time Oarge bandwidth) just for the menu Information. 

Live video signals may be used in windows of certain 
menus. These video signals can be transmitted using the 
program control information signal or STTCIS. or can be 
taken off channels being transmitted simultaneously with the 
menu display. Video for menus, promos or demos may be 
sent to the set top termmal 220 in several formats. Including 
(1) on a dedicated channel. (2) on a regular program channel 
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and scaled to size, or (3) along with the program control 
information signal. However, in the preferred embodiment, a 
large number of short promos or demo video is sent using a 
split screen technique on a dedicated channel. A multiple 
5 window technique may be used with the menus to display a 
description of a program and one or more video frames that 
assist the subscriber in selecting the program. 

Figure 4 shows the basic hardware components of the 
set top terminal 220. The set top terminal 220 has a tuner 
10 603, digital demodulator 606, decryptor 600, and 
demultiplexers 609, 616 as well as audio equipment 612 and 
a remote control interface 626 for receiving and processing 
signals from the remote control unit 900. An optional 
modem 627 allows commimication between a microprocessor 

15 602 and the cable headend 208. An NTSC encoder 625 
provides a standard NTSC video output. 

The microprocessor 602 is capable of executing 
program instructions stored in memory. These instructions 
allow a user to access various menus by making selections on 

20 the remote control 900. 

The manner in which the video is decompressed and 
the menus are generated from the program control 
information signal or STTCIS varies depending on the 
specific embodiment of the invention. Video decompressors 

25 618 and 622 may be used if the video is compressed. The 
program control information signal may be demultiplexed 
into its component parts, and a video decompressor 618, 
graphic decompressor, text generator and video combiner 
624 may be used to assist in creating the menus. 

30 In addition to the menu format information that is 

stored in graphics memory, the set top terminal 220 also 
stores data, tracking those programs that have been selected 
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for viewing. By gathering this data, the set top terminal 220 
can maintain an accurate record of all programs 
accessed/watched by storing the data in EEPROM or RAM. 
Subsequently, this data can be transmitted to the cable 
headend 208. where it can be used in carrying out network 
control and monitoring functions. Such data transmissions 
between the set top terminal 220 and cable headend 208 can 
be accomplished, for example, through upstream 
transmission over the cable network or over telephone lines 
through the use of telephone modems. Where upstream 
transmission over the cable network is used, the set top 
terminals 220 can complete data transmissions on a 
scheduled (e.g.. using a polling response or status report to 
respond to polling requests sent from the cable headend 
208) or as-needed (e.g.. using a random access technique) 
basis. 

Figure 5a shows the front panel of the set top terminal 
220. which includes an infrared sensor 630 and a series of 
LED displays 640. The LED displays 640 may indicate with 
an icon or a letter (e.g. A-K) the major menu currently 
selected by the set top terminal 220 or the channels selected 
directly by a user, or menu channel selections (e.g.. from 1 to 
50). Further displays may include current channel, time, 
volume level, sleep time, parental lock (security), account 
balance, use of a hardware upgrade, second channel being 
recorded by VCR use of the Level D music hardware upgrade 
in a separate room, and any other displays useful to a 
subscriber to indicate the current status of the set top 
terminal 220. The LEDs 640 may also provide an indication 
of the digital audio channel currently tuned. 

The set top terminal 220 includes a flapped opening 
635 on its front that allows the insertion of a magnetic 
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cartridge (or similar portable storage device, including 
optical disk, ROM, EPROM, etc. not shown). This cartridge 
opening 635 allows the set top terminal 220 to be upgraded 
or reprogrammed locally with the use of a magnetic tape 
5 cartridge. 

On the top or cover of the set top terminal 220 are 
located pushbutton controls 645. Any function that can be 
performed on the remote 900 may also be performed at the 
set top terminal 220 using the duplicative pushbutton 

10 controls 645. 

Figure 5b shows the back of the set top terminal 220, 
which includes a pair of output terminals 650, pair of input 
terminals 652, pair of stereo/audio output terminals 654, 
satellite dish input port 656, telephone jack 658 and an RS- 

1 5 422 port 660. In addition, an upgrade port 662 and a cover 
plate 664 are held in place by a series of sheet metal screws. 
One of the output terminals 650 is for a television and the 
other is for a VCR. The set top terminal 220 is equipped to 
handle incoming signals on one or two cables using the input 

20 terminals 652. The phone Jack 658 and an RS-232 or RS- 
422 port 660 are provided for maintenance, trouble shooting, 
reprogrammlng and additional customer features. In 
alternate embodiments, the telephone jack 658 may be used 
as the primary mode of communication between the cable 

25 headend 208 and the set top terminal 220. This connection 
is possible through the local telephone, cellular telephone or 
a personal communications network (PCN). 

The basic programming of each set top terminal 220 is 
located on ROM within the set top terminal 220. Random 

30 access memory, the magnetic cartridge capability, and the 
expansion card slot 635 each allow upgrades and changes to 
be easily made to the set top terminal 220. 
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In the preferred embodiment, the set top terminal 220 
includes a hardware upgrade port 662. in addition to 
expansion card slots. The hardware upgrade port 662 
accommodates a four-wire (or more) connection for: (l) 
error corrected, decrypted data output of the set top 
terminal 220. (2) a control Interface. (3) decompressed video 
output, and (4) a video input port. In the preferred 
embodiment, multiple wires are used to perform each of the 
four functions. The four sets of wires are combined in a 
single cable with a single multipin connector. 

In the preferred embodiment, multipin connecUons 
may be used for. the multiwire cable. The multipin 
connection 662 may range from DB9 to DB25. A variety of 
small computer systems interface (SCSI) ports may also be 
provided. Alternatively, four or more ports may be provided 
instead of the single port depicted. 

Another port 662 is used to attach the various hardware 
upgrades described below to a set top terminal 220. The 
preferred embodiment has a number of hardware upgrades 
available for use with a set top terminal 220. including: (1) a 
Level A interactive unit. (2) a Level B interactive unit. (3) a 
Level C interactive unit with compact disc capability. (4) a 
Level D digital radio tuner for separate room use. and (5) a 
Level E information download unit. Each of these upgrades 
may be connected to the set top terminal 220 unit through 
the upgrade port 662 described earlier. The same four wires 
in a single cable described earlier may be used. 

Existing set top converter boxes such as those made by 
Scientific Atlanta or General Instruments are presently 
unequipped to handle the menu selection system of the 
present invention. Thus, hardware modifications are 
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necessary in order to use the menu selection system with 
existing set top converter technology. 

A Turbo Card addition to a set top converter is depicted 
in Figure 6. The Turbo Card 700 shown provides the 
additional functionality needed to utilize the menu system 
with existing set top converter technology. The primary 
functions the Turbo Card 700 adds to the set top converter 
are the interpreting of program control information signals, 
generating of menus, sequencing of menus, and. ultimately, 
the ability of the viewer to select a channel through the menu 
system without entering any channel identifying information. 
The turbo card also provides a method for a remote location, 
such as the cable headend 208. to receive information on 
programs watched and control the operation of the set top 
converter and Turbo Card 700. The programs watched 
information and control commands may be passed from the 
cable headend 208 to the Turbo Card 700 using telephone 
lines. 

The primary components of the Turbo Card 700 are a 
PC chip CPU 702. a VGA graphic controller 704, a video 
combiner 706. logic circuitry 708. NTSC encoder 710. a 
receiver 712. demodulator 714. and a dialer 716. The Turbo 
Card 700 operates by receiving the program control 
information signal from the cable headend 208 through the 
coaxial cable. The logic circuitry 708 of the Turbo Card 700 
receives data, infrared commands, and S3mchronization 
signals from the set top converter. Menu selections made by 
the viewer on the remote control 900 are received by the set 
top converter's IR equipment and passed through to the 
Turbo Card 700. The Turbo Card 700 Interprets the ER signal 
and determines the program (or menu) the viewer has 
selected. The Turbo Card 700 modifies the IR command to 
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send the program selection information to the set top 
converter 221. The modified IR command contains the 
channel information needed by the set top converter. Using 
the phone line and dialer 716. the Turbo Card 700 is able to 
transmit program access information to the cable headend 
208. 

In the preferred embodiment, program access 
Information, that is what programs the viewer watched, is 
stored at each set top terminal 220 until it is polled by the 
network controller 214 using a polling request message 
format as shown in Figure 7a. This frame format 920 consists 
of six fields, namely: (1) a leading flag 922 at the beginning of 
the message, (2) an address field 924. (3) a subscriber region 
designation 926. (4) a set top terminal identifier 928 that 
includes a polling command/response (or P/F) bit 930, (5) an 
information field 932. and (6) a trailing flag 934 at the end of 
the message. Figure 7b shows a response frame format 920* 
(similar to the frame format 920 end. therefore, commonly 
numbered with the frame depicted in Figure 7a, but with the 
prime indicator added for clarity) for information 
communicated by the set top terminal 220 to the network 
controller 214 in response to the polling request of Figure 7a. 

The eight-bit flag sequence 922 that appears at the 
beginning and end of a frame is used to establish and 
maintain synchronization. Such a sequence typically consists 
of a "01111110" bit-stream. The address field 924 
designates a 4-bit address for a given set top terminal 220. 
The subscriber region designation 926 is a 4-bIt field that 
indicates the geographical region in which the subscriber's 
set top terminal 220 is housed. The set top terminal 
idenUfler 928 is a 16-blt field that uniquely Identifies each 
set top terminal 220 with a 15-bit designaUon foUowed by an 
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appended P/F bit 930. Although field size is provided by this 
example, a variety of sizes can be used with the present 
invention. 

The P/F bit 930 is used to command a polling response 
5 from the set top terminal 220 addressed, as described below. 
The response frame format 920' also provides a variable- 
length information field 932' for other data transmissions, 
such as information on system updates. The frame format 
920* ends with an 8-bit flag (or trailing flag) 934* that is 
1 0 identical in format to the leading flag 922\ as set forth above. 

Other frame formats (e.g., MPEG) will be apparent to one 
skilled in the art and can be easily adapted for use with the 
system. 

As summarized above, images or programs may be 
15 selected for display by sequencing through a series of menus. 

Figure 8 is an example of one possible structure for a series of 
menus. Generally, the sequence of menus is structured with 
an introductory menu, a home menu, various major menus 
and a multitude of submenus. The submenus can include 
20 promo menus and during program menus. For example, at 
the home menu portion of the sequence of menus and 
corresponding software routines, a subscriber may select one 
of the major menus and start a sequence of menu displays. 
Alternatively, a subscriber may go directly to a major menu by 
25 depressing a menu select button on remote control 900. 

At any time during the menu sequence, the subscriber 
may depress a major menu button to move into another series 
of menus. In this way, a subscriber may move from major 
menu to major menu. 
30 The various software subroutines executed by the 

microprocessor 602 allow a subscriber to sequence the 
menus, navigating through the various menus of the present 
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Invention. A subscriber may sequence back through menus or 
return to the home menu with a single touch of the home 
menu button on remote 900. 

An Introductory menu screen 1000 automatically 
5 appears upon power-up and Initialization of the set top 
terminal 220. From this introductory menu screen 1000, the 
set top terminal software will normally advance the 
subscriber to the home menu screen 1010. The home menu 
1010 is the basic menu that the subscriber will return to in 
10 order to make the first level of viewing decisions. When the 
set top terminal software is displaying the home menu 1010, 
the subscriber is able to access any television programming 
option. The software allows programming options to be 
entered through cursor movement on the screen and directly 
15 by button selection on the remote control 900. 

In the normal progression through the menu screens, 
the software will forward the subscriber to a major menu 
screen 1020 in response to the subscriber's remote control 
900 selection or highlighted cursor selection from the home 
20 menu screen 1010. The selections displayed on the home 
menu 1010 are for large categories of programming options. 

Following the major menu 1020, the subscriber may 
navigate through one or more submenu screens 1050 from 
which the subscriber may choose one particular program for 
25 viewing. For most programming selections, the user will 
proceed from the home menu 1010 to a major menu 1020 
and then to one or more submenus 1050. However, for 
certain programming options or functions of the set top 
terminal 220, the user may skip one or more menus in the 
30 sequence. 

The During Program Menus 1200 are submenus 
enabled by the set top terminal software only after the 
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subscriber has selected a television program. These menus 
provide the subscriber with additional functionality and/or 
additional information while viewing a selected program. The 
During Program Menus 1200 sequence can be further 
5 subdivided into at least two types of menus. Hidden Menus 
1380 and Program Overlay Menus 1390. 

To avoid disturbing a subscriber during viewing of a 
program, the Hidden Menus 1380 are not shown to the 
subscriber but instead "reside" at the set top terminal 220 
10 microprocessor 602. The microprocessor 602 awaits a 
button entry either from the remote control 900 or set top 
terminal 220 buttons before executing or displaying any 
Hidden Menu 1380 options. The set top terminal software 
provides the subscriber with additional functions such as 
15 entering an interactive mode or escaping from a selected 
program through use of Hidden Menus 1380. 

Program Overlay Menus 1390 are similar to Hidden 
Menus 1380. However, the Program Overlay Menus 1390 are 
overlayed onto portions of the displayed video and not 
20 hidden. The software for the Program Overlay Menus 1390 
allows the subscriber to continue to watch the selected 
television program with audio but places graphical 
information on a portion of the television screen. Most 
Program Overlay Menus 1390 are graphically generated to 
25 cover small portions of video. Some Overlays 1390 which are 
by their nature more important than the program being 
viewed will overlay onto greater portions of the video. 
Examples of types of overlay menus 1390 include Notification 
Menus 1392 and Confirmation Menus 1394. In the preferred 
30 embodiment, the software for the Program Overlay Menus 
1390 controls the reduction or scales down the (entire) 
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programs video and redirects the video to a portion of the 
screen. 

Submenus provide the cost of viewing the program and 
the program's length in hours and minutes. From the 
5 submenus, the subscriber is given at least three options: (1) 
to purchase a program. (2) to return to the previous menu, 
and (3) to press "go" and return to regular TV. The 
subscriber may also be given other options such as previewing 
the program. 

Using an on-screen menu approach to program 
selection, there is nearly an unlimited number of menus that 
can be shown to the subscriber. The memory capability of the 
set top terminal 220 and the quantity of information that is 
sent using the program control information signal are the 
15 only limits on the number of menus and amount of 
information that can be displayed to the subscriber. The 
approach of using a series of menus in a simple tree sequence 
is both easy for the subscriber to use and simply implemented 
by the set top terminal 220 and remote control device 900 
20 with cursor movement. A user interface software 
programmer will find many obvious variations from the 
preferred embodiment described. 

The set top terminal 220 generates and creates menus 
using, in part, information stored in its graphics memory. A 
25 background graphics file 800 will store menu backgrounds 
and a logo graphics file will store any necessary logos. A 
menu display and cursor graphics file will store menu display 
blocks and cursor highlight overlays as well as any other 
miscellaneous files needed to build the menus. Using this 
method of storing menus, the menus can be changed by 
reprogramming the graphics memory of the set top terminal 
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220 through instructions from either the network controller 
214 or operations center 202. 

The microprocessor 602 performs the steps required 
to create a menu using stored information. The 
5 microprocessor 602 fetches a background file, logo file, menu 
display and cursor file in most instances. The 
microprocessor 602 fetches text from long-term, intermediate- 
term, or short-term storage depending on where the text is 
stored. Using a video combiner (or like device), the stored 
10 information is combined with video and the entire image Is 
sent to the television screen for display. 

In the preferred embodiment, a graphics controller is 
used to assist the set top terminal 220 in generating menus. 
Menu generation by the set top terminal 220 begins with the 
1 5 building of a major menu screen, which includes background 
graphics for that major menu. The background graphics may 
include an upper sash across the top of the screen and a 
lower sash across the bottom of the screen. The background 
graphics may be generated from the background graphics file 
20 800 in the memory files of the graphics memory (preferably 
EEPROM), In addition, logo graphics may be generated. 
Such graphics typically include an icon window, a cable 
company logo, a channel company logo, and two "go" buttons. 
Preferably, the text for each major menu is generated 
25 separately by a text generator in the set top terminal 220. 

Those portions of the text that generally remain the same for 
a period of weeks or months may be stored in EEPROM or 
other local storage. Text which changes on a regular basis, 
such as the movie titles (or other program selections), is 
30 transmitted to the set top terminal 220 by either the 

operations center 202 or the network controller 214 of the 
cable headend 208. In this manner, the cable headend 208 



wo 94/13107 W V PCT/US93/11606 



10 



40 

may change the program selections available on any major 
menu 1020 by modifying the program control information 
signal sent by the operations center 202 and transmitting any 
changes using the STTCIS. 

Day, date and time information are added to each major 
menu. This Information is sent from the operations center 
202. the cable headend 208 (signal processor 209 or 
network controller 214). the uplink site, or generated by the 
set top terminal 220 internally. 

The creation and display of program description 
submenus is performed by the set top terminal 220 in a 
manner similar to that described above. Each submenu may 
be created in parts and combined before being sent to the 
television screen. Preferably, background graphics and upper 
15 and lower sashes are used. Likewise, a video window and 
half-strip window can be generated from information In 
storage on the EEPROM. 

In addition to graphics and text, some submenus 
include windows that show video. Such video may be still or 
20 moving pictures. Still pictures may be stored In a 
compressed format (such as JPEG) at the set top terminal 
220. Video stiUs may be transmitted by the operations center 
202 through the program control Information signal from 
time to time. 

2^ Moving video picture Is obtained directly from a current 

video feed as described above. Depending on video window 
size, this may require manipulation of the video signal, 
including scaling down the size of the video and redirecting 
the video to the portion of the menu screen which is within 
the video window of the menu. Alternatively, the video may 
be obtained from a split screen channel. Such a method 
involves the use of split screen video techniques to send 



30 



wo 94/13107 




PCT/US93/11606 



41 

multiple video clips on a single channel at a given time. The 
set top terminal 220 would scale the picture, if necessary, 
and redirect it to the correct position on the screen using 
known scaling and positioning techniques. Additional 
5 circuitry may be required in the set top terminal 220 to 
perform adequate scaling and repositioning. 

To avoid the need for redirecting video into the portion 
of the screen which houses the video window, masking and 
menu graphics may be used to cover the portions of the 

10 channel video that are not needed. This masking technique 
allows the split screen video to remain in the same portion of 
the screen that it is transmitted by the operations center 
202. The masking is then adjusted to cover the undesired 
portions of the screen. These masks are stored in the 

15 background graphics file similarly to other background files 
for menus. 

The split screen video technique may also be used for 
promoting television programming. Since a great number of 
short video clips may be sent continuously, full or partial 

20 screen promotionals (or informationals) may be provided to 
the subscriber. With this large quantity of promotional video, 
the subscriber is given the opportunity to "graze" through 
new movie or television programming selections. The 
subscriber simply grazes from promotional video to 

25 promotional video until the desired television program is 
discovered. 

C Detailed Description of Advanced Set Top 
Terminal 

30 1. Overview 

The present invention relates to advances in the set top 
terminal 220 described above. In particular, the present 
invention may be achieved through a set of hardware 
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upgrades or additions to the following embodiments: (1) an 
existing set top converter (not shown) upgraded with a Turbo 
Card 700 or the like; (2) an industry standard digital 
decompression converter box (as shown in Figures 9a and 9b 
5 below) upgradeable by either an upgrade module or a menu 
generation card; or (3) a set top terminal 200 capable of both 
decompression and menu generation. The set of hardware 
upgrades described below can be used to provide additional 
advanced features and functional capabilities to any of these 
1 0 embodiments. 

Table A shows several exemplary hardware 
configurations that may be used to achieve the goals of the 
present invention. In particiolar. Table A shows four columns 
of set top converter technology, which may be modified to 
15 produce the various set top capabilities shown in the three 
rows of the table. 

TABLE A 



2C 
25 




Set TopConverter 


Set Top Converter 
With Digital 
Decompressio& 


Set Top Converter 

With Digital 
Decompression and 

Bdenu Generation 
Capabilities 


Advanced Set 
Top Terminal 




De CO mprcftftio n 
Capability 


N/A 


ttmi'ln 


Bulit-b 


Bulit-ln 


3C 


Menu Generation 
Capability 


l^irboCard 


upgrade Module or 
Menu Generation Card 


Buik-ln 


fciullt-ln 




Level A-^ 

Hardware Upgrades 
or 

Expansion Card 


Level A-E 
Hardware Upgrades 
a- 

Expansion Card 


Level A-K 
Hardware Upgrades 
cr 


Bullt-In 



The table shows the various inherent functional 
capabilities of each set top converter, and how each may be 
modified or upgraded, if necessary, to achieve the objectives 
of the present invention. From left to right, the columns of 
the table span the various alternatives for balancing those 
capabilities that may be built into set top converters or 
terminals, on the one hand, and those capabilities that can be 
provided through, for example, an upgrade module. 
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expansion card or hardware upgrade of the present invention, 
on the other. This balance allows a designer or manufacturer 
of set top converters to choose between adding advanced 
functionality to an existing converter box or, instead, 
producing a converter with additional built-in features that 
increase cost and complexity of the converter or terminal. 

The first column of Table A shows how an existing 
analog set top converter can be modified to provide menu 
generation capability through the use of the Turbo Card. In 
addition to the Turbo Card, such an existing analog set top 
converter may be further modified to provide any of the 
advanced features described below through the use of the 
Level A, Level B and Level C hardware upgrades or an 
expansion card. Such existing set top converter boxes are 
currently manufactured by Scientific Atlanta and General 
Instruments, among others. These converter boxes have 
been designed for use with analog waveforms and, as a result, 
digital decompression capabilities are not applicable. 

The second column of Table A shows a set top 
converter with digital decompression capability. This 
converter is a simple decompression box which may 
eventually become the industry standard. The simple 
decompression boxes may be modified to provide the 
enhanced functionality of the present invention. For 
example, a simple decompression box may be modified to 
produce menu generation capability through the use of an 
upgrade module or menu generation card. In addition, other 
advanced features may be added to a simple decompression 
box through modifications that include any of the Level A 
through E hardware upgrades or an expansion card. Each of 
these modifications are described below. 
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The third column of Table A shows a set top converter 
that has built-in digital decompression and menu generation 
capabilities. Thus, in order to achieve the enhanced 
functionality of the present invention, other advanced 
5 features may be provided through hardware modification. 
Such modification may be accomplished through the use of 
any of the Level A through E hardware upgrades or the 
expansion card, as explained below. 

The fourth column of Table A shows an advanced set 
10 top terminal having decompression, menu generation, and 
advanced functional capabilities. Each of these capabiliUes 
are built in to the terminal itself. In this way. achieving the 
enhanced performance of the set top terminal in accordance 
with the present invention would require no hardware 
1 5 modification. 

In the preferred embodiment, the advanced set top 
terminal 220 of the present invention has the capability, 
among other things, of receiving tiered programming from 
the network controller. Tiered programming allows different 
20 users to view different video even though the subscribers are 
"tuned" to the same channel. For example, the network 
controller 214 may know the demographics of its subscribers 
through a database, by "learning" from prior subscriber 
choices, from an interactive selection, or from other means. 
J 5 Using the demographics information, the network controller 
214 may target commercials to the correct audience by 
showing different commercials to subscribers with different 
demographics. Even though subscribers will believe they are 
"tuned" to one channel, each subscriber will be switched to a 
iO different channel for the tiered video. Alternatively, 
subscribers may be offered an option of several commercials 
from which to choose. 
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To accommodate foreign speaking subscribers* multiple 
audio channels for television programming may be provided. 
In this way. the subscriber may be shown menus of programs 
available in the subscriber's native language. The function of 
5 choosing the correct audio to correspond to the selected 
language may be handled by either the set top terminal 220 
or the network controller 214 depending upon the 
configuration- Local programming In several languages or 
additional audio channels for a foreign language translation of 
10 a popular television program may be provided by the network 
controller 214. Using a plcture-on-picture feature, sign 
language may be similarly made available to certain set top 
terminals 220 for the deaf. Also, a text overlay may easily be 
produced on the lower part of the screen for the deaf. 
15 Typically, each video signal is received at the set top 

terminal 220 along with four audio channels. Two of these 
audio channels will preferably be used for left and right stereo 
audio reception of the video signal being displayed. The 
remaining two audio signals may be used for alternative 
20 languages. For example, where a video signal is received by 
the set top terminal 220, two of the audio channels will 
provide the stereo audio signals for that video in English, 
with the other two audio channels providing mono audio 
signals in French and Spanish. In this way, each video signal 
25 received at the set top terminal 220 can accommodate at 
least two foreign languages. Where stereo audio channels are 
not desired, the audio channels in English can be set to a 
single signal, providing mono audio reception, and increasing 
the multiple language audio channel capability to three 
30 foreign languages. 

In other embodiments, the network controller 214 can 
act as a central computer and provide intra-set top terminal 
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interactive games, inter-set top terminal interactive games, 
computer bulletin board type services, message services 
(Electronic mail) etc. For example, a subscriber may play war 
games with five (anonymous) fellow subscribers each In their 
own home each operating a separate tank. The network 
controller 214 gathers the players via set top terminal 220 
communications and acts as the referee. A bulletin board or 
message system can be set up to discuss a particular program 
such as Twin Peaks Whodunit" for enthusiasts. These 
interactive features are further described below with the 
interactive services level B menu and the set top terminal 
hardware upgrade level B interactive unit. 

In order to achieve the required throughput of video 
and audio information for the system, digital compression 
techniques for video are employed. As a result, the set top 
terminal 220 typically must decompress any digitally 
compressed program signals that it receives. Methods of 
decompression are a function of the compression technique 
used in the program delivery system. 

There are three basic digital compression techniques: 
within-frame (intraframe). frame-to-frame (interframe). and 
within-carrier compression. Various compression methods 
may be used with these techniques. Such methods of 
compression, which include vector quantization and discrete 
cosine transform methodologies, are known to those skilled 
in the art. 

Several standard digital formats representing both 
digitizing standards and compression standards have also 
been developed. For example. JPEG Qoint photographic 
experts group) is a standard for single picture digitization. 
MoUon picture digitizaUon may be represented by standards 
such as MPEG or MPEG 2 (motion picture engineering group 
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specification). In addition to these standards, other 

proprietary standards have been developed. Although MPEG 

and MPEG 2 for motion pictures are preferred in the present 

invention, any reliable digital format with compression may 

5 be used. 

Various hybrids of the above compression techniques 

and methods have been developed by several companies 

including AT&T, Compression Labs, Inc., General 

Instruments, Scientific-Atlanta, Philips, and Zenith, Any of 

10 the compression techniques developed by these companies, 

as well as other techniques known to those skilled in the art, 

may be used with the present invention. 

2, Advanced Set Top Terminal Malor 
Components and Upgrades 

a Decompression Box with Upgrade 
Module 



15 



The preferred program delivery system uses digitally 
20 compressed signals and, as a result, the preferred subscriber 
equipment configuration must be capable of decompressing 
and processing such digitally compressed signals. Figure 9a 
diagrams the basic interplay between an upgrade module 700 
and a simple decompression box 302. The upgrade module 
25 300 can be connected to the decompression box 302 through 
a port similar to the upgrade port 662 described above 
(Figure 5b). The simple decompression box 302 shown is 
preferably a future industry standard decompression box 
capable of communicating with an upgrade module 300 to 
30 enhance functionality. 

The upgrade module 300 provides menu generation 
capability to the simple decompression box 302. The 
microprocessor of the simple decompression box 302 
communicates with the microprocessor in the upgrade 
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module 300 to provide the full functionality of a set top 
terminal 220. 

In the preferred embodiment, multlpin connections 
may be used for a multiwlre cable connecting the simple 
decompression box 302 with the upgrade module 300. The 
multipin connection may range from DB9 to DB25. A SCSI, or 
small computer systems interface, port (not shown) may also 
be provided. Alternatively, four or more ports may be 
provided instead of the single port depicted. If a port is not 
provided, the upgrade module may. alternatively, be hard- 
wired to the simple decompression box 302. 

As represented generally at 304. the digital data set of 
output wires of the simple decompression box 302 will 
preferably output error corrected and decrypted data to the 
upgrade module 300. The second set of wires, providing the 
interface connection, allows the microprocessor in the 
upgrade module 300 to communicate with the 
microprocessor of the simple decompression box 302. In 
this manner, the video circuitry of the upgrade module 300 
and the simple decompression box 302 may maintain 
synchronization. The third set of wires, providing the 
decompressed video output, provide the upgrade module 300 
with a decompressed video signal to manipulate. The fourth 
set of wires, comprising the video input set. allows the 
simple decompression box 302 to accept a video signal that is 
a combined text, graphics, and video signal. 

Figure 9a further shows the CATV input 306. video 
input 308. and video and audio outputs 310. 312. as part of 
the simple decompression box 302. This embodiment 
reduces the component cost of upgrade module 300, and 
thus, is preferred. The upgrade module 300 may simply be a 
cartridge (not shown) insertable into the simple 
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commonly numbered Figure 9b. the CATV input 306. video 
input 308 and video and audio outputs 310. 312 may be 
included as part of the upgrade module 300. In this 
5 embodiment, the simple decompression box 302 is primarily 
used for decompressing the video. 

Referring to Figure 10. the upgrade module 300 
preferably includes the following circuitry: a video graphics 
and text demulUplexer 314; a text and graphics video plane 

10 combiner 316; a run length graphics decompressor 318; and, 
a run length compressed graphics memory 320 (nonvolatile 
RAM, ROM. EPROM. or EEPROM). By means of 
communications through the multiwire connection between 
the upgrade module 300 and the simple decompression box 

15 302. compressed video and control signals may be 
demultiplexed by the demulUplexer 314 within the upgrade 
module 300. The run length graphics decompressor 318, 
through communications with the run length compressed 
graphics RAM 320. permits decompression of the input 

20 compressed video signal. The text and graphics video plane 
combiner 316 allows demultiplexed and decompressed 
signals to be output, through the simple decompression box 
302. to a subscriber's television 222 showing both video and 
overlay menus with text. 

25 Figure 10 shows the elements of a simple 

decompression box 302 (numbered commonly with the 
elements of the set top terminal 220 depicted in Figure 4) 
with the upgrade module 300 described above. Generated 
menus and video are combined in the combiner 316 and 

30 output to an antitaping encoder 619. Any method of 
antltaping encoding known by those skilled in the art may be 
used with the present invention. 
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Figure 10 also depicts an expansion card 320 and an 
expansion card Interface 320 for receiving the card 320 In 
addition, error correction circuitry 324 is shown receiving 
the demodulated signal, prior to demultiplexing the signal 

The enhanced functionality of the upgrade module 300 
may alternatively be included on the expansion card 320 In 
this ernbodiment. the upgrade module 300 becomes an 
internal component of the simple decompression box 302 
10 T 'f'"'^^"^ ^he box 302 to include menu 

generation capability without using an external hardware 
upgrade module 300. Other variations in the upgrade module 
JOO configuration are also possible. 

Figure U shows a preferred set top terminal 220 that 
mcludes a data receiver 332 ar,d a data transmitter 344 The 

ITh'^TT"" ""^"^ "P^*^'^ "^"^ communications 
capabihty between the set top terminal 220 and the cable 

20 headend 208, Upstream data transmissions are 

accomplished using the polling system described with 

reference to Figures 7a and 7b above, and. In particular, using 

a data transmitter 344. Both receiver 332 and transmitter 

25 Z TJ 220 Itself or added 

torough an upgrade module 300, Regardless of the specific 
hardware configuration, the set top terminal's data 
transmission capabiliues may be accomplished using the 
hardware shown In Figure 11. 

Figure 11 shows RF signals, depicted at 330. being 

•0 received at by a data receiver 332 and tuner 603 working in 
unison. Both of these devices are interfaced with the 
microprocessor 602. which receives inputs, depicted at 338 
from the subscriber, either through the set top termmal's 
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keypad 645 or remote control unit 900. All cable signals 
intended for reception on the subscriber's TV are accessed 
by the tuner 603 and subsequently processed by the 
processing circuitry 340. This processing circuitry 340 
5 typically includes additional components for descrambling, 
demodulation, volume control and remodulation on a Channel 
3 or 4 TV carrier. 

Data targeted to individual set top terminals 220 is 
received by the data receiver 332 according to each set top 

10 terminal's specific address or ID (e.g. set top ID 928, 928'). 

In this way, each addressable set top terminal 220 only 
receives its own data. The data receiver 332 may receive set 
top terminal specific data in the information field of the 
program control information signal frame described with 

15 reference to Figure 7a or on a separate data carrier located at 
a convenient frequency in the incoming spectrum. 

Any received data includes information regarding 
charmels and programs available for selection. The subscriber 
may enter a series of commands using the kejT^ad 645 or 

2 0 remote control 900 in order to choose a channel or program. 

Upon receipt of such commands, the set top terminal's 
microprocessor 602 instructs the tuner 603 to tune to the 
proper frequency of the channel or program desired and 
subsequently instructs the processing circuitry 340 to begin 

25 descrambling of this channel or program. 

Upon selection of a channel or program, the 
microprocessor 602 stores any selection information in local 
memory for later data transmission back to the cable headend 
208. Typically, the data transmitter 344 operates in the 

30 return frequency band between 5 and 30 MHz. In an 
alternative embodiment, the frequency band of 10 to 15 MHz 
may be used. Regardless, however, of the frequency band 
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used, the data transmitter 344 sends Information to the cable 
headend 208 or network controller 214 in the information 
field of the frame described with reference to figure 7b. 
Those skilled in the art will recognize that a number of 
variations and combinaUons of the above -described set top 
terminal 220 hardware components may be used to 
accomplish upstream data transmissions. 

c. Hardware Upgrades 
In order to enhance a set top terminal's 220 
functionality, the following hardware upgrades may be used: 
(Da Level A interactive unit. (2) a Level B interactive unit. 

(3) a Level C Interactive unit with compact disc capability. 

(4) a Level D digital radio tuner for separate room use. and 

(5) a Level E information download unit. Each of these 
upgrades is connected to the set top terminal 220 unit 
through the upgrade port 662 described earUer. 

Level A. B and C hardware upgrades have similar 
hardware components. Figure 12a diagrams the basic 
components of the Level A. B and C hardware upgrades, 
indicated generally at 100. The figure diagrams the 
interaction between the hardware upgrades 100 and the set 
top terminal's 220 basic components. As seen in the figure. 
CATV input signals are received by the set top terminal 220 
using a tuner 603 and various receiver components described 
above (but denoted generally at 601 in Figures 12a and 12b). 
The set top terminal's microprocessor coordinates all CATV 
signal reception and also interacts with various upstream data 
transmission components 604. which have been described 
above. 

The Level A, B and C hardware upgrades 100 each 
include a microprocessor 104. interactive software 106. 
processing circuitry 108. bubble memory 112. and a long- 
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term memory device 116. In addition to these basic 
components, the Level B hardware upgrade makes use of an 
additional telephone modem 120, while the Level C hardware 
upgrade makes use of an additional CD-ROM storage device 
5 122. 

Along with their basic components, the Level A, B and C 
hardware upgrades 100 each use their own interactive 
software 106. This software may be used to provide the 
enhanced functional capabilities described below. The Level 

10 A, B and C hardware upgrades also make use of processing 
circuitry 108, which allows the set top terminal 220 to pass 
the subscriber's interactive input to the Level A, B and C 
hardware upgrades 100 for interpretation. These commands 
are passed through the interface linking the set top 

15 terminal's microprocessor with the microprocessor of the 
Level A, B and C hardware upgrades 100. In this way, 
subscriber inputs, entered through the set top terminal 
keypad or remote control, can be transferred to any of the 
hardware upgrades for processing and responses generated 

20 therein can then be sent back to the set top terminal 220 for 
display. In the preferred embodiment the IR commands are 
transferred from set top terminal to hardware upgrade. 

The Level A, B and C hardware upgrades 100 also 
include a long-term memory component or device 116 that 

25 allows each hardware upgrade to internally store data used 
with each interactive service. Such data may include, for 
example, customized menu templates used by the individual 
interactive services. In addition, the Level A, B and C 
hardware upgrades include a bubble memory 112 for the 

30 temporary storage of, for example, interactive questions and 
responses used in each particular interactive service. 
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10 



The Level A InteracUve unit allows the subscriber to 
access interactive services offering additional information 
about programs such as quizzes, geographical facts, etc. This 
information may be received by the set top terminal 220 in 
several data formats, including using the vertical blanking 
interval (VBI) or the program control information signal. The 
Level A interactive unit enables the subscriber to engage in 
textual interactivity with the current television program using 
overlay menus. Some examples are quizzes, fast facts, more 
info, where in the world, products, etc. all of which provide 
the subscriber with an interactive question and answer 
capability. Although the Level A InteracUve capability can 
easily be built into the set top terminal 220. such an 
embodiment Increases the cost of the basic set top terminal 
1 5 220. 

The Level B interactive unit provides the user with 
access to online data base services for applications such as 
home shopping, airline reservations, news, financial services, 
classified adverUsing. home banking, and interactive teletext 
20 services. For example, with this upgrade, a user will be able 
to reserve plane tickets or buy consumer electronics. The 
primary feature of this upgrade unit is that it allows actual 
transactions using two-way communications over modem with 
outside services. This added two-way communications 
25 capability may be with the cable headend 208 or. 

alternatively, over cellular networks. PCN or other 
communications media. 

The Level C interactive unit employs a high volume local 
storage capacity, including compact disc or other random 
access digital data formats (e.g.. CD-ROM 122). This unit 
allows use of Interactive multi-media applications. Such 
applications Include, for example, computer games, multl- 
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media educational software, encyclopedias, other reference 
volumes (e.g. Shakespeare library), etc. In the preferred 
embodiment, many of these applications will interact with 
live programming providing additional information and 
5 interactivity to the basic program feed. For example, a viewer 
watching a show set in a foreign country may be able to 
retrieve additional information, maps, economic data, as well 
as other information about that country that are stored on the 
compact disc. In the Level C applications, the upgrade 

10 hardware may closely monitor the television broadcast 
through additional data channels (e.g., vertical blanking 
Interval, or other digital data encoded within live video) 
providing context sensitive interactivity. 

Figure 12b diagrams the interaction between the set 

15 top terminal 220 and the Level D hardware upgrade, 

indicated generally at 130. As shown in the figure, the CATV 
signals are input to the set top terminal 220 through its tuner 
603 and receiver components 601. As described above, the 
microprocessor 602 coordinates all cable television signal 

20 reception by the set top terminal 220. The Level D hardware 
upgrade 130 makes use of a microprocessor 132, a tuner 
134, a demodulator 136, a demultiplexer 138, a decryptor 
140 and an audio decompressor 142. 

As shown in the figure, the set top terminal 220 and 

25 the Level D hardware upgrade 130 Interact through the 
interface linking the respective devices. The set top 
terminal's microprocessor 602 instructs received signals to 
be transferred to the Level D hardware upgrade 130 for 
further processing. These received signals are input to the 

30 Level D hardware upgrade, passed through the signal path 
comprising the tuner 134 and other digital audio reception 
components (i.e., demodulator 136. demultiplexer 138, 
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decryptor 140 and audio decompressor 142). Through the 
use of the hardware as configured in Figure 12b, the 
subscriber can select a digital audio program for listening. 
The subscriber can accomplish such selection through a 
5 subscriber Interface (not shown), which may exist at the set 
top terminal 220 or. alternatively, at the Level D hardware 
upgrade. 

The Level D hardware upgrade allows the subscriber 
separate access to the digital radio channels while other 

10 programming (not necessarily radio) is being viewed on the 
television. Typically, this upgrade would be used for digital 
radio usage in a separate room from that of the television. 
The upgrade has a separate tuner, decompressor, and visual 
display. In the preferred embodiment a second remote 

1 5 control (which is preferably a scaled-down version of the set 
top terminal remote control, described below) is provided to 
access the digital audio system. This remote Is equipped 
with a display. 

The Level E hardware upgrade allows the subscriber to 
20 download large volumes of information from the operations 
center 202 or cable headend 208. The Level E hardware 
upgrade will enable subscribers to download data, such as 
books and magazines, to local storage. Primarily, the Level E 
hardware upgrade is an additional local storage unit (e.g.. 
hard disk, floppy, optical disk or magnetic cartridge). 
Preferably, a small portable reader, called "EveiyBook™-, is 
also provided with the upgrade to enable downloaded text to 
be read without the use of a TV. The portable reader is 
equipped with a screen. 

The downloadable information may be text or video 
supplied by the operations center 202 or cable headend 208. 
With this upgrade, books may be downloaded and read 
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anywhere with the portable reader. Using this upgrade, video 
may be downloaded and stored in compressed form for later 
decompression. The video would be decompressed only at 
the time of viewing. Important text that the public desires 
immediate access may made available through this system. 
Text such as the President's speech, a new law. or a recent 
abortion decision rendered by the Supreme Court may be 
made immediately available. 

Using a more sophisUcated port, such as the SCSI port, 
multiple hardware upgrade units may be connected, or 
"daisy-chained" together, to operate simultaneously. 
Although these upgrade units are described separately, the 
units may be combined or built into the set top terminal 220. 
Those skilled in the art will recognize variations on such 
combinations of and additions to the set top terminal 
hardware. 

d. Expansion Card Slot 

In order to provide the greatest flexibility possible and 
prevent a set top terminal 220 from becoming outdated 
during the terminal's useful life, additional electronic 
expansion card slots have been built into the preferred 
embodiment. The expansion slots 665 (depicted in phantom 
in Figure 5b) are covered by the metal plate cover 664 as 
shown in Figure 5b. It is anticipated that additional memory 
or capabilities may be needed for certain customer features 
and also to update the system as the cable delivery system's 
capabilities increase. 

In addition to providing an additional memory 
capability, the expansion card slot provides an easy method to 
upgrade the set top terminal hardware. In particular, 
expansion cards can be used to internally provide any of the 
Level A through E hardware upgrade features described above. 
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Such embodiments, however, use the upstream data 
transmission hardware, also described above {or built-in 
modem). 

Functionally, the expansion card (not shown) may be 
inserted into an expansion card slot 665. causing the 
connector on the expansion card to electrically link with a 
connector on the set top terminal 220. Preferably, the frame 
of the set top terminal has a shelf or rack position to hold the 
expansion card. The connector on the set top terminal 220 
may simply be an electrical connection to the set top 
terminal's microprocessor and/or memory device or devices. 
Alternatively, the interface between the expansion card and 
the set top terminal 220 may be an electrical bus that allows 
the memory resources of the set top terminal 220 to be 
directly expanded. In this case, the expansion card itself 
contains a memory device or devices that expand the amount 
of program information or data that the set top terminal 220 
may access. Such memory devices include RAM, ROM. 
EPROM or EEPROM. In addition, the interface may be a 
"mailbox," which resides in the set top terminal 220 as a 
single memory location. This embodiment facilitates the 
transfer of data between the set top terminal 220 and the 
expansion card in either serial or parallel format. Such 
transfers are coordinated and controlled by the set top 
terminal's microprocessor 602. 

The use of expansion cards lowers the cost of the set 
top terminal 220 itself, while also increasing its potential 
funcUonality. Thus, an expansion card may include enhanced 
functional capabilities described as part of the upgrade 
module discussion above and be designed to accommodate 
any hardware upgrade compaUble with the set top terminal 
220. 
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3. Remote Control and Subscriber Access of 
Set Top Terminal 

The subscriber can access programs televised by the 
5 system through the set top terminal 220 using a remote 
control 900. Figure 13a shows a two-section remote control 
900 that accommodates such access. To reduce costs and 
make the set top terminal 220 as user friendly as possible, a 
standard television remote control 350, such as a Jerrold RC 
1 0 650 remote control or the like, may be augmented by adding 
a new section 352 that provides the additional digital menu 
access and ordering functions. Figure 13a depicts the 
addition of menu access and cursor movement control to the 
remote control 900. 

15 The remote control 900 has an ordering button 354 

and four-way cursor movement 356 that includes a "go" 
button 358 and menu access buttons 360. The preferred 
remote control 900 operates using infrared (IR) signals, with 
the signals being received by the infrared (IR) sensor 630 on 

20 the front of the set top terminal 220. 

In the simplest embodiment, the remote 900, may be 
built with only cursor movement and a go button. In more 
sophisticated embodiments, the remote control 900 may be 
provided with buttons that are programmable to perform 

25 specific functions for a series of entries. An intelligent or 
smart remote control 900 would increase both the cost and 
capability of the set top terminal 220 system. Using the 
augmented remote control 900 depicted in Figure 13a, a 
subscriber can navigate the program menu system of the set 

30 top terminal 220. 

Figure 13b shows an alternative and preferred 
embodiment of the remote control 900 for use in the present 
invention. Standard television receiver remote control 
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switches or buttons 362 may be used. Including volume 
control, channel select, power and signal source buttons, as 
well as other menu buttons 364. Including cursor movement, 
cursor select, menu select, and pay television buttons 
arranged longitudinally on the remote control 900, as 
opposed to the width-wise separation, as shown in Figure 
13a. The color of the buttons or the surrounding background 
may differ between the standard television remote control 
buttons 362 and the menu buttons 264 to differentiate 
visually between these two groups of buttons. 

The width and depth of the remote control unit 900 
are considerably less than the length to allow the remote 
control unit 900 to fit easily within a user's palm. The 
remote control unit 900 preferably has its center of mass 
balanced substantially near the longitudinal middle. This 
balance allows a user's thumb to naturally be placed in 
substantially the middle portion of the remote control unit 
900. when it is picked up by a user. 

Since the center of mass of the remote control unit 900 
is placed substantially near the longitudinal middle of the 
remote control unit 900 (thereby having a user's thumb 
naturally faU in this same center region), the standard remote 
buttons 362 and menu access switches or buttons 364 most 
frequently accessed and depressed by a user are placed in the 
central region of the remote control unit 900 within easy 
reach of the user's thumb. Channel and volume increment 
and decrement buttons 366 are placed near this center of 
mass and longitudinal center line. The channel buttons 366 
are preferably beveled In opposing directions to allow a user 
to feel for and press a desired button without looking down at 
remote 900. Similarly, the volume buttons 368 are preferably 
beveled in opposing directions for the same reason. 
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Additionally, the channel buttons 366 could have a surface 
texture different from those of the volume buttons 368 to 
allow even easier differentiation. 

Also placed in the longitudinal center, within easy 
5 reach of a user*s thumb, are cursor movement buttons 370 
and a •^go" button 372, The "go" button 372 selects an 
option corresponding to the placement of the cursor. As 
opposed to buttons, a Joystick may be used with a selection on 
the stick, or a trackball, depresslble for selecting a desired 
10 choice. The cursor buttons 370 are placed ninety degrees 
apart, with the "go" button 372 placed within the center of 
the cursor movement buttons 370, as shown in Figure 13b. 
The cursor movement buttons 370 are preferably beveled 
inwardly toward the "go" button 372 and the "go" button 372 

15 Is recessed below the level of the cursor movement buttons 
370 so that it is not accidentally pressed while depressing 
the cursor movement buttons 370. In addition to the 
beveling on the cursor movement buttons 370, these buttons 
may also have a surface texture to allow a user to feel for and 

20 select the appropriate button without looking down at the 
remote 900 and directional arrows could be raised or 
recessed on the surface of the cursor movement buttons 370 
for this same purpose- 
Menu select buttons 374 are placed near buttons 370 as 

25 shown in Figure 13b. Menu select buttons 374 are preferably 
the largest buttons on the remote control unit 900. Menu 
select buttons 374 preferably have icons or other graphics 
imprinted on their top surface or adjacent to corresponding 
buttons. For example, a button for the sports major menu 

30 may contain a baseball icon. The icons represent the 
programming available on the particular major menu selected 
by the menu select buttons 374. The icons may also be raised 
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above the level of the menu select buttons to provide a 
textured surface. This textured surface would allow a user to 
select an appropriate menu button 374 by feel, without 
looking at the remote control unit 900. The icons would 
require substantial differences in texture, while still 
providing a meaningful graphic related to the associated 
menu. 

As shown in Figure 13b. labels and icons are provided 
for the following major menus: movies, sports, children's 
programming, documentaiy/news, entertainment, magazines, 
programming guide. HDTV (high definition television), 
interactive TV. music, and an additional button 376 for 
further programming. Menu select buttons 374 may also be 
labeled A through J for the above programs, with the last 
button for all additional major menus labeled K-Z. 

Although the remote control unit 900 is described with 
a variety of channel selection buttons, nearly all buttons from 
a standard remote control (section 362 buttons) could be 
eliminated. The present invention would allow a subscriber 
to use a remote control unit 900 containing only menu select 
buttons 374 and/or cursor movement and select buttons. 
370. 374, respectively. 

As used herein, "button" is contemplated to include all 
manner of switches or touch sensitive circuitry to activate a 
parUcular function in the remote control unit 900. 
Additionally, although the remote control unit 900 
communicates with the set top box by means of infrared 
transmission, other forms of communication are 
contemplated, including ultra-sound, radio frequency and 
other electromagnetic frequency communication. 
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4. Advanced Features and Functional 
Capabilities 

a Overview 

5 In the preferred embodiment, the set top terminal 220 

will include features that are now being adopted in the 
industry, including parental controls and locks, electronic 
diagnostics and error detection, muting, on-screen volume 
control, sleep timer, recall of last selection, etc. Each of 
10 these features has a corresponding menu (or overlay menu) 
that allows on-screen customizing and activation of the 
feature. 

The preferred set top terminal 220 also supports a 
number of advanced features and functional capabilities. This 

15 set top terminal 220 provides subscribers with a picture-on- 

picture capability without requiring a special television to 
support the capability. The set top terminal 220 also 
supports a program catalogue Service, which provides 
subscribers with information on all programming available at 

20 its particular subscriber location. The set top terminal 220 
further includes the capability of querying viewers to 
establish, among other things, favorite channel lists, personal 
profile data and mood information. The set top terminal 220 
allows the subscriber to view promotional menus on future 

25 programming events. 

The set top terminal 220 supports additional 
capabilities using its hardware upgrades that allow 
subscribers to use other interactive services, for example, to 
engage in on-line question and answer sessions, to order and 

30 confirm airline tickets, and to access a variety of other data 
services. The set top terminal 220 makes use of a digital 
tuner as a hardware upgrade to provide subscribers with a 
digital audio capability. 
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The preferred set top terminal 220 may be used to 
control video tape machines, thereby simplifying the 
recording of programs. The set top terminal 220 can. in 
conjunction with the program delivery system, easily support 
high definition television (HDTV). For subscribers living in 
remote locations, the set top terminal 220 accommodates 
backyard satellite systems. 

In addition to all the features that the set top terminal 
220 supports with its current internal programming and 
upgradeability. additional features may be added or existing 
features increased through remote reprogramming of the set 
top terminal 220. Utilizing the resident operating system on 
the read only memory (ROM), the cable headend 208 is able 
to reprogram the random access memory (RAM) of the set 
top terminal 220. With this capability, the cable headend 208 
can remotely upgrade software on the set top terminals 220. 

Reprogramming will occur by using the program 
control information signal, with the appropriate signals sent 
over this signal. In an altemaUve embodiment, one channel 
is dedicated for the special programming needs. When 
reprogramming is to occur, the cable head end will send an 
interruption sequence on the program control information 
channel that informs the set top terminal 220 that 
reprogramming information is to follow. 

b. Plcture-On-Picturp Cap ahlHty 
Although the preferred embodiment of the present 
invention decompresses one channel at a time for the viewer, 
users who desire a picture-on-picture capability can be 
provided with a set top terminal 220 have upgraded hardware 
components that allow two channels to be tuned and 
decompressed at any given time. Once two signals are 
available, the picture-on-picture capability can be made fully 
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available in the set top terminal 220. without requiring a 
special television. 

Figure 15 diagrams one embodiment for implementing 
the picture-on-picture capability. Such implementation 
5 necessarily requires the use of two tuners 603, 603' and two 
decompressors 618. 618* so that two separate video 
programs may be displayed simultaneously on the subscriber's 
television screen. As shown in the figure, the CATV input 
signal is received by the set top terminal 220 and input into 
10 two separate tuners. These tuners will each tune to a 
separate television program, both of which will be 
simultaneously displayed on the subscriber's television. The 
two television programs are extracted from the CATV input 
signal by the two parallel signals paths depicted in Figure 15. 
^ 5 Each signal path is substantially identical (therefore the 

components thereof are commonly numbered, with callout 
numbers of the components of one path carrying the prime 
indicator) and thus, only one path will be described. Each 
signal path shown includes a tuner 603. a demodulator 606, a 
20 demultiplexor 609, a decryptor 600 and various 
decompression devices. As the respective signals pass 
through these devices, the microprocessor 602 coordinates 
the signal processing to produce a decrypted program signal. 
The decrypted program signal is further partitioned between 
25 audio, on the one hand, and video, graphics and text, on the 
other. The audio signals extracted are passed to an audio 
decompressor 612, which further processes the audio for 
output to the subscriber's television. 

The embodiment diagramed in Figure 15 shows only 
30 single audio channels for each video channel tuned by the 
individual tuners. As described above, the number of audio 
channels will typically include four audio signals 
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corresponding to a single video channel. At least two of these 
audio signals may be used for stereo television play. Although 
the subscriber can view two separate video pictures 
simultaneously through the picture-on-picture capability, the 

5 subscriber's television can only accommodate a single audio 
signal at a time (or two audio signals for stereo audio 
reception). Thus, the set top terminal hardware shown in 
Figure 15 must also include a switch (not shown), which 
accommodates the simple switching between each audio 

0 signal or signals that correspond to one video picture or 
another. Such an audio switch, which is a component well 
known in the art, allows the subscriber to listen to the audio 
of one picture or the other. The video, graphics and text 
porUon of the program signal are routed through another 

5 demultiplexer 314, which, in turn, separates all video, 
graphics and text of the signals. These signal parts are stored 
in a memory device 620 within the set top terminal 220. 
This memory device may be a ROM, RAM, EPROM, or 
EEPROM. 

3 The microprocessor 602 initiates and coordinates 

further decompression of the video, graphics and text for 
each of the program signals. Once these signal parts are 
decompressed within the set top terminal 220, these 
components are passed to a video combiner 316. The video 

> combiner correlates and combines the video, graphics and 
text of the two program signals. The video combiner outputs 
these two signals for display on the subscriber's television. 
These signals may also pass through an NTSC encoder 625 to 
produce analog NTSC video waveforms, which may likewise 

^ be displayed on the subscriber's television. Such display 
necessarily requires that each signal pass through an FiF 
modulator 605 in order to be Input into a television. In this 
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way, two separate RF video outputs are produced. Each video 
signal produced by the RF modulators has its own 
corresponding audio outputs produced by each audio 
decompressor. 

Each video signal (and its corresponding audio signal) 
produced by the two tuner configuration can be 
simultaneously displayed on the subscriber's television, which 
has a picture-on-picture capability, or, alternatively, the set 
top terminal 220 itself can create the picture-on-picture 
image for display. Such display involves the scaling and 
repositioning of one of the video (and audio) signals so that 
both pictures produced can be viewed simultaneously. In so 
doing, the subscriber's television can display one of the 
pictures as a full screen display, with the other picture being 
displayed as a scaled and repositioned display overlayed on 
the full screen display. To implement such a technique, the 
set top terminal 220 must include the hardware components 
necessary to produce a picture-on-picture capability, 
including hardware capable of scaling, repositioning and 
overlaying images. Such an advanced set top terminal 220 
allows the subscriber to make use of a picture-on-picture 
capability even though the subscriber's television cannot 
alone produce such a result. 

c. ProiJram Catalogue Service 

Referring to Figure 15 and to Figure 8, in the preferred 
embodiment of the present invention, program catalogue 
menu 1100 listing programs available on network schedules, 
will be available as a major menu of the t3rpe shown as 1020. 
In the preferred embodiment, the major program catalogue 
menu 1 100 would offer submenus, such as network schedules 
for the next seven days, today's network schedules for the 
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next six hours, and TV program catalogue picks for the next 
seven days. 

In order for the set top terminal 220 to provide a 
program catalogue service, the set top terminal 220 must 
5 receive information on all programming available at its 
particular subscriber location. This Information will be sent 
to each set top terminal 220 as part of the program control 
Information signal or STTCIS. The program control 
information signal would include, among other things, all 
10 programming scheduled for the next 7 days. This 
programming information would, for example, include the 
name of each program, the type of program, the program 
start time, the length of the program, the date the program 
will be shown, a brief description of the program and 
15 whether or not the program is closed -captioned, among 
other information. 

All programming information sent to the set top 
terminal 220 for use with the program catalogue service wiU 
be stored in the set top terminal's internal memory. Upon 
20 selection of the program catalogue service by the subscriber, 
the microprocessor accesses the memory device during Its 
menu generation and creation process. In this way. the 
programming Information will be combined with the rogram 
catalogue menu or submenu template to produce the Program 
25 catalogue service. The program catalogue service may involve 
the use of more than one menu, especially where the network 
scheduling information covers time frames longer than a few 
days. 

If the particular set top terminal 220 has been 
30 subscribed to the program catalogue service, the subscriber 
may proceed to a submenu showing schedules of programs. If 
the subscriber chooses the network schedule submenu 1102. 
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he is offered a list of network schedules to choose from. If a 
subscriber were to choose, for instance, HBO, an HBO- 
specific submenu (not shown) would appear and allow a 
subscriber to choose a date of interest to see what programs 
5 are available on that particular date, 

d. Querying Viewer 
To support a variety of services, the set top terminal 
220 is capable of querying the viewer and recording viewer 
responses. For example, in order for the set top terminal 
10 220 to estabhsh a favorite channel list as shown at 1100 in 
Figure 16a depicting the broadcast TV menu 1112, menus 
querying the subscriber and allowing the subscriber to input 
his selection of eight favorite channels is displayed. 

After querying the subscriber for a list of popular shows 
15 the terminal displays a submenu allowing the subscriber to 
choose one of the subscriber's favorite or popular shows for 
viewing. Although various embodiments of menus are 
possible, the goals of each are the same — to eliminate or 
augment printed guides to television programs. In an 
20 alternative embodiment, a program viewing suggestion 
feature is available as an additional feature. This feature gives 
the indecisive or lazy viewer suggestions as to which 
programs the viewer should watch. The set top terminal 220 
uses a matching algorithm to accomplish this program 
25 suggestion feature. This program suggestion feature is 
described in detail in co-pending patent application Serial 

NO- , entitled, REPROGRAMMABLE TERMINAL 

FOR SUGGESTING PROGRAMS OFFERED ON A TELEVISION 
PROGRAM DELIVERY SYSTEM, incorporated herein by 
30 reference. 

In order for the set top terminal 220 to make decisions 
on which programs the subscriber should watch, the terminal 
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must create a personal profile for the particular viewer. From 
the data In the particular viewer's personal profile and the 
television program information available in the program 
control information signal, the set top terminal 220 is able to 
select a group of programs which the particular viewer is 
most likely to watch. 

In order for this feature to operate, a personal profile 
for each viewer can be gathered by the set top terminal 220 
and stored in a memory fUe. The personal profile consists of 
demographic information that may be gathered in a number 
of ways. The set top terminal 220 builds the personal profile 
for each viewer and stores the information in a memory file 
by viewer name. To build a personal profile in the preferred 
system, the viewer answers a series of questions presented 
on a series of menu screens. These personal profile screens 
request the viewer to input information such as name. sex. 
age. place of birth, place of lower school education, 
employment type, level of education, amount of television 
program viewing per week, and the number of shows in 
particular categories that the viewer watches in a given week 
such as. sports, movies, documentaries, sitcoms, etc. Any 
demographic information which will assist the set top 
terminal 220 in targeting advertisements to the viewer or 
suggesting programs may be used. 

Once a personal profile has been created (in a particular 
set top terminal 220), it can be indefinitely stored in 
nonvolatile memory. A selection at the home menu screen 
1010 (Figure 8) activates the program selection feature. 
Following activation of the feature, the set top terminal 220 
will present the viewer with a series of brief questions to 
determine the viewer's mood at that particular time, as 
shown in Figure 16b. For example, the first mood question 
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screen 1114 may ask the viewer to select whether the viewer 
desires a short (30 minute), medium (30-60 minute), or long 
(60 plus minute) program selection. The second mood 
question screen 1116 requests the viewer to select between a 
serious program, a thoughtful program, or a light program, as 
shown in Figure 16c. And the third mood question screen 
1118 requests whether the user desires a passive program or 
an active program, as shown in Figure 16d. The viewer 
makes a selection in each question menu, utilizing the cursor 
movement keys and "go" button on the remote control unit 
900. 

After the viewer has responded to the mood question 
menus which determine his mood, the set top terminal 220 
uses the personal profile information and mood information 
to find the best programming matches for the viewer. The 
set top terminal 220 displays an offering of several suggested 
programs to the viewer. With this program selection feature, 
the set top terminal 220 can intelligently assist the specific 
viewer in selecting a television program. 

The personal profile information may also be used in 
targeting advertisements. In the preferred embodiment, the 
network controller 214 can target specific adverUsements to 
individual cable distribution network nodes or. alternatively, 
to individual subscribers. In order to accomplish the 
advertisement targeting capabihty. the network controller 
214 transmits packages of advertisements to the cable 
distribution network nodes or subscribers for eventual display 
on the set top terminal 220. When the video that the 
subscriber is watching nears a break for a commercial, a 
specific advertisement or set of advertisements is specifically 
targeted to a particular set top terminal 220 based on the 
personal profile information described above. Although the 
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network controller 214 is the component in the program 
delivery system which provides this targeUng capability, the 
set top terminal 220 accommodates transparent channel 
switches to display the targeted advertisement. In this way. 
although the subscriber thinks that the set top terminal 220 
is tuned to a specific channel, an advertisement from another 
channel is displayed on the subscriber's television. 

The hardware required to accommodate such 
transparent channel switching capabihties are shown in 
Figures 17a and 17b. Figure 17a shows the set top terminal 
hardware components which accommodate channel 
switching within a single 6 MHz channel bandwidth. These 
components include a tuner 603. a demodulator 606. a 
demultiplexer 609. a multiplexer 400. a decompressor 622. a 
microprocessor 602. and local memory M. The tuner 603 
operates by tuning to a specific 6 MHz bandwidth which 
includes the displayed video and a number of channels 
carrying advertisements. The demodulator 606 processes 
these signals and sends them to the demultlplexor 609. 
which converts the received signal into separate program and 
advertisement signals. During this processing, the 
microprocessor 602 coordinates the demultiplexing of the 
programming signals. Once the video signal pauses for a 
commercial break, the microprocessor 602 instructs the 
multiplexer 400 to select the advertisement or 
advertisements for decompression and subsequent display on 
the subscriber's television. This hardware configuration 
allows the set top terminal 220 to switch between channels 
within the 6 MHz bandwidth and display various 
advertisements for viewing, regardless of the video currently 
being watched by the subscriber. 
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Where a targeted advertisement falls outside the tuned 
6 MHz bandwidth containing the video that the subscriber is 
currently watching, the hardware configuration shown in 
Figure 17b is used. In this configuration, the microprocessor 
5 602 instructs the tuner 603 to retune to another 6 MHz 
channel bandwidth, as represented by bi-directional arrow A. 

Working together, the microprocessor 602 and tuner 
603 allow targeted advertisements, which have been 
transmitted in another 6 MHz bandwidth, to be tuned with 

10 minimal acquisition time and delay. In particular, this 
configuration allows the set top terminal 220 to time outside 
a given 6 MHz bandwidth (to another 6 MHz bandwidth) in 
order to select a targeted advertisement for display. This 
alternative embodiment may require the use of a full screen 

1 5 mask in order to minimize any annoying screen rolling during 
the tuning process. The masking is intended to cover any 
glitches which would otherwise be displayed during the 
acquisition time (e.g., 0.5 seconds) for retuning to another 6 
MHz channel bsindwldth. 

20 Where the acquisition time or delay becomes 

unreasonable, an alternative embodiment (not depicted) can 
include the use of two tuners similar to the configuration 
used above for the picture-on-picture capability. This 
alternative configuration using two tuners trades an increased 

25 cost for lower acquisition times. Those skilled in the art will 
recognize a number of other configurations of set top 
terminal hardware that will accommodate a transparent 
channel switching feature. A more detailed description of 
target advertising and channel switching is provided in 

30 patent application Serial No. , entitled, NETWORK 

CONTROLLER FOR CABLE TELEVISION DELIVERY SYSTEM, 
incorporated herein by reference. 



wo 94/13107 



PCT/US93/11606 



74 

e- Promotional Menug 
Figure 18 depicts the use of a promotional menu 1 120 
used to sell subscriptions to services in the system 200. This 
promotional menu is tailored to Level B interactive services 
which include a variety of on-line type services such as 
Prodigy, Yellow Pages. Airline Reservations, etc. A similar 
menu is used for Level A interacUve services that offers 
subscribers additional information about programs such as 
quizzes, geographical facts, etc. Such information may be 
received by the set top terminal 220 in several data formats, 
including in the vertical blanking interval (VBI) and in the 
program control information signal. 

Other promotion menus similar to menu 1120 may be 
used for the Level C interactive services. The Level C 
interactive services utilize local storage such as CD technology 
(e.g.. 122) to offer an enormous range of multl -media 
experiences. The Level C interactive services require a 
hardware upgrade as described earUer. Specially adopted CD- 
I and CD-ROM 122 units are used for this service. 

Typically, promotional menus may be generated when a 
subscriber selects a nonexistent channel, creating a virtual 
channel. Such virtual channels do not require any additional 
bandwidth since these channels do not carry any of the data 
required to create a promotional menu. Instead, when the 
subscriber selects a channel that does not exist (e.g.. Channel 
166). a virtual channel is created using data sent to the set 
top terminal in a number of wa3rs. For example, the data may 
be sent in the vertical blanking interval (VBI) of another 
channel, out-of-band, or with the menu information sent from 
the headend 208 in the set top terminal control information 
stream (STTCIS). The data will be used to create graphics 
stored locally at the set top terminal 220 as an NTSC video 
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signal which may be displayed on the subscriber's television. 
In this way, a promotional menu may be drawn and a virtual 
channel is created. This capability simply provides the set top 
terminal 220 with the ability to display a promotional menu 
5 or graphics display whenever a nonexistent channel is 
selected by the subscriber. 

f. Other Interactive Services 
Figures 19a and 19b show menus (1130 and 1132, 
respectively) that are available using the interactive Level A 

10 services. Referring to Figure 19a, when interactive Levels A 
services are available for a television program, the system will 
display an interactive logo 1134 consisting of the letter T 
and two arrows with semicircular tails. In the preferred 
embodiment, the set top terminal 220 will place the 

1 5 interactive logo on the television screen as an overlay menu. 

In the preferred embodiment, the set top terminal 220 will 
detect that there is data or information available about a 
television program which can be displayed to a subscriber 
using the interactive service. When the set top terminal 220 

20 senses that there is interactive information available, it will 
generate the interactive logo overlay menu 1134 and place it 
on the television screen. For example, the set top terminal 
220 will detect that information on a television program Is 
being sent in the vertical blanking interval CVBI) and generate 

25 an interactive logo overlay menu 1134 which will appear on 
the subscriber's television screen for approximately fifteen 
seconds during each ten minute interval of programming. 
Similarly, the set top terminal 220 can sense that the 
programming has closed caption information available and 

30 place a closed caption logo on the screen. 

Referring to Figure 19b, when the subscriber sees the 
interactive logo 1134 on the television screen, the subscriber 
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is made aware of the fact that Interactive services are available 
in conjunction with his television program. If the subscriber 
presses the interactive remote control button, another 
overlay menu 11 33 will be generated by the set top terminal 
220 and placed on the screen. This overlay menu 1133 is 
shown in Figure 19b being overlayed on an interactive 
television program. From this menu 1133, the subscriber 
may select a variety of different types of textual interactivity 
with the current television program, as at 1134. including 
quizzes, fast facts, more info, where in the world, products, 
etc. At any time during the interactive submenus, the user 
may return to the television program without interactive 
features. 

Another submenu 1136 gives additional information 
related to the television program to the viewer in textual 
form in the lower half of the screen. In Figure 19b, the 
submenu 1 136 shows the available interactive options for the 
subcategory "quiz." In this interactive subcategory, the user 
is presented with questions and a series of possible answers. 
If the subscriber desires, the subscriber selects one of the 
answers to the quiz question. After the selection, the set top 
terminal 220 sequences to another menu. The set top 
terminal 220 sequences to the interactive quiz answers 
submenu which informs the subscriber whether the correct 
answer was or was not chosen. Subsequently, another 
submenu would show correctly or incorrectly answered quiz 
question. 

Figure 20a is an example of a submenu for Level B 
interactive services. From this menu screen 1141. any of a 
number of on-line data services could be accessed. One 
service, the airline reservations selection 1142. has been 
chosen by the subscriber on this menu. 
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In selecting airline reservations, the subscriber 
encounters a sequence of menus as for any on-line data 
service. Referring to Figure 20b, the subscriber is typically 
shown a submenu, such as submenu 1144, for the data service 
5 offering various options. In each of these submenus related to 
a data service, the subscriber is able to exit, returning to the 
home menu 1010 or regular cable TV. 

Figure 20b, the airline information and reservation 
submenu 1144, allows a subscriber to view six available 

10 flights. A subscriber may select one of the flights to check on 
its availability. Another similar submenu allows a subscriber 
to enter the month, day and year for the availability date 
desired. In this submenu, the subscriber is offered the option 
of correcting any errors in the entered information. 

15 Figure 20c is another airline submenu 1150 that allows 

a subscriber to view remaining seats available on a flight, 
enabling the selection of a seat assignment. This interactive 
submenu 1150 is an example of how information may be 
graphically shown to a subscriber using a portion of the menu 

20 and different coloring schemes. In this interactive menu, the 
lower half of the screen 1152 shows the passenger 
compartment of an airplane with all the seat locations 
graphically represented by square blocks. By coloring the 
available seat locations in blue and the unavailable seat 

25 locations in a different color, the menu can present a great 
deal of information in a limited amount of space. This 
graphic presentation of information for the interactive on-line 
data services is an important method of visually displaying 
large amounts of information to the subscriber. 

30 Referring to Figure 20d, another submenu 1156 allows 

the subscriber to choose a one-way or round-trip ticket, to 
confirm reservations and to charge an airline ticket by credit 
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card, choosing tJie appropriate stxlp menu on the lower part 
of the screen. In this particular menu 1156. the subscriber is 
charging a round-trip plane ticket on a credit card. The 
subscriber simply needs to enter the credit card number. 
explraUon date, and credit card type to charge an airline 
ticket. Other submenus may process the subscriber's credit 
card charge for the airline ticket, confirm the subscriber's 
airline ticket purchase, and pass this information to the 
location where the ticket is printed. 

Using the methods and hardware described, a variety of 
interactive services are possible. Those skiUed in the art wlU 
recognize that such interactive services may be 
accommodated by the preferred set top terminal 220. 
g. Caller ID 
Using the capability of the set top terminal and a 
connected modem, the set top terminal is able to perform 
the function of caller ID. The caller ID function of the set top 
terminal assists the viewer in a manner similar to the caller 
ID function provided by telephone companies. However, the 
set top terminal is able to use the television as Its display 
means to communicate to the viewer information about 
incoming telephone calls. Also, the strong local processing 
capability of the set top terminal allows the caller ED funcUon 
to be much more user friendly and convenient. 
2^ If the set top terminal senses that a viewer Is using the 

system and watching television, then the caller ID feature 
would automatically be activated. When the caUer ID fimction 
is active, the set top terminal software will monitor incoming 
telephone calls to the viewer through the modem. After the 
set top terminal senses that the phone is ringing, signals are 
received on the tip and ring lines of the telephone, the 
system will immediately look for incoming telephone data 
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identifying tiie telephone number from which the telephone 
call was initiated. 

Upon receiving the telephone number from which the 
call was initiated, the preferred embodiment of the caller ID 
5 compares the telephone number with a list of telephone 

numbers stored in memory. The list of telephone numbers 
stored in memory is cross referenced to a list of names, other 
textual data or graphics. When the set top terminal finds a 
match between the telephone number and a number stored 

10 in memory, the corresponding text or graphics are displayed 
on the television screen. For example, "GRANDMA" and a 
"smiley face" graphic can be flashed across the television 
screen using an overlay menu. 

In this manner the viewer may see the name (and 

15 identifying icon graphics) of the person placing the call and 
can decide whether to activate an automatic telephone 
message recording system or answer the telephone call. 
After generating an overlay menu, the set top terminal 
software awaits an IR command signifying a viewer response. 

20 With the simple depression of a button on the remote 
control, the viewer can instruct the set top terminal to send 
an activation signal to the automatic telephone message 
system (through a set top terminal port). Thus, the viewer 
can continue to watch a program and know the identity of a 

25 caller without taking his or her eyes off the television. If a 
dumb telephone message system is used, the viewer can 
simply allow the telephone to ring the requisite number of 
rings until the telephone answering machine normally 
activates and answers the call. 

30 In an alternative embodiment, having no stored 

telephone numbers, the set top terminal may just flash the 
incoming telephone number on the screen using an overlay 
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menu. In a more sophisticated embodiment, a microphone is 
provided in the set top terminal or remote control unit. 
Using the television's speakers, a remote control, and a 
microphone, the viewer is able to answer the telephone using 
the keys of the remote control without taking his or her eyes 
off the television screen. 

h. Digital Audio Capablllfv 
Referring to Figure 21, the digital audio feature of the 
invention allows a subscriber to listen to CD quality audio 
selections through the subscriber's stereo (not shown). This 
can be accomplished by running cables directly from the set 
top terminal 220 (which may Include a Level D hardware 
upgrade) to the subscriber's amplifier/stereo system. 
Alternatively, the subscriber may hsten to audio selections 
through the subscriber's television system. 

In the preferred embodiment, the digital audio feature 
uses a Level D hardware upgrade as a digital radio tuner. This 
Level D hardware upgrade enables a subscriber to use the 
program delivery system's digital audio signaling capability. 
Digital audio transmissions require much less bandwidth than 
that used for the transmission of a digital video signals. Thus, 
hundreds of digital audio programs are delivered to each set 
top terminal 220 in limited segments of bandwidth. 

Where digital audio programs are delivered to the set 
top terminal 220. the Level D upgrade (shown In Figure 13b) 
provides the subscriber with the means to select a given 
digital audio program for listening. The Level D hardware 
upgrade makes use of a tuner 603 that Is separate from the 
tuner 603 used by the set top terminal 220 for video display. 
The digital audio signal is received at the set top terminal 
220 over the CATV transmission media. The set top terminal 
220. in turn, routes the digital audio signal to the 
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components of the Level D hardware upgrade. These 
components may include: a tuner 603. demodulator 606, 
demultiplexer 609, decryptor, decompressor 622, remote 
control interface and microprocessor 602. 
5 The Level D hardware upgrade will use its tuner 603 to 

tune to the specific digital audio program selected by the 
subscriber and subsequently demodulate, demultiplex and 
decrypt the digital audio signal. Upon completion of this 
processing, the digital audio signal will be decompressed to 

1 0 produce a processed digital audio signal ready to be output to 
the subscriber's stereo or directly to speakers. 

The Level D hardware upgrade includes ports -for the 
digital audio signal output, which provide the necessary 
connections for transmission of the signal from the Level D 

15 hardware upgrade to the subscriber's stereo. In addition, the 
Level D hardware upgrade include a small LED display that 
can show the channel number of the program selected, date 
and time, among other display fields. 

The Level D hardware upgrade can be physically located 

20 in a different room from that of the television and set top 
terminal 220. Thus, the Level D hardware upgrade will have 
its own remote control device (not shown), albeit with less 
available options and keys than the set top terminal's remote 
control 900 described above. This Level D hardware upgrade 

25 remote control is more limited than the set top terminal's 
remote control 900 since the Level D remote control will be 
used exclusively for digital audio program selection. This 
limited remote control, nevertheless, includes a small LED or 
LCD display that is used to display the channel number of the 
30 digital audio program selected. Alternatively, the set top 
terminal's remote control may be programmed for use with 
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the Level D hardware upgrade so that an additional remote 
control is not required to use the digital audio feature. 

Using either remote control embodiment, the 
subscriber accesses the Level D hardware upgrade to select a 
digital audio program. The remote control sends an IR 
command signal to the Level D hardware upgrade, instructing 
the unit's microprocessor 602 to initiate the selection of a 
given program. The desired program is processed (i.e.. 
tuned, demultiplexed, decrypted and decompressed) as 
described above and transmitted to the subscriber's stereo 
for listening. 

The selection of a digital audio program does not 
necessarily require interaction with the subscriber's 
television. Instead, all communications required to select a 
digital audio program may occur between a remote control 
and the Level D hardware upgrade. As a result, the 
subscriber's television need not be turned on for the digital 
audio capability to operate. 

Alternatively, the Level D hardware upgrade can be co- 
located with the set top terminal 220 and the subscriber can 
select a digital audio program through a menu displayed on 
the subscriber's television. In this embodiment, the 
subscriber would use the set top terminal remote control to 
access a digital audio program selection menu. 

In an alternative embodiment, the set top terminal 220 
includes all the features of the Level D upgrade and. 
therefore, no upgrade is necessary. Those skilled in the art 
will recognize other alternatives that allow digital audio 
reception. 

Figure 21 is a major menu 1160 displaying the digital 
audio program choices which are available for subscribers 
who have paid the monthly fee. In a chart format 1162. the 
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major menu shows the top five, ten, and forty songs available 
in six different categories of music. Below the chart, the 
system is able to provide a text message 1164 describing the 
particulars of the audio program selected. Using the same 
5 logos and menu format, the system can provide a text 
description enticing the subscriber to pay the monthly fee 
and join the service. For example, one menu may allow the 
user to test the system with a free demonstration. Another 
menu allows the subscriber to request additional promotional 
10 information about the system. Such menus may be used 
throughout the menu system. From any of the menu screens 
for the digital audio feature, the subscriber may return to 
regular cable TV with the press of a single button. 

i. VCR Control 
1 5 Referring to Figure 22, the advanced system of the set 

top terminal 220 is used to control video tape machines and 
simplify recording programs using a Guide Record feature. 
The set top terminal 220 has a separate output 650 for a VCR 
Control signals are transmitted through the VCR output of the 

20 set top terminal 220 and input to the VCR to allow the VCR 
to be automatically controlled by the set top terminal 220. 
Using the set top terminal 220, certain programs are 
selected by a subscriber from menus, and the VCR will be 
automatically activated to record the selected program. 

25 In order to accommodate the VCR control feature, the 

set top terminal 220 sends instructions or control signals to 
the VCR. Such control signals are initiated by the set top 
terminal's microprocessor 602 and passed to the VCR either 
using a separate connection or as part of the video signals 

30 processed for display on the subscriber's television. These 
control signals are sent directly from the advanced set top 
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terminal 220 to the VCR Instructing the VCR when to begin 
and end taping of a particular program. 

The microprocessor 602 coordinates the dissemination 
of control signals sent to the VCR, storing the content of such 
signals in local memory. Upon nearing the time for the 
program to be displayed, the microprocessor 602 activates 
the menu generation software to display a notification menu 
or screen, notifying the subscriber that the program is 
nearing the time for display. This reminder will also request 
the subscriber to check whether a tape has been inserted 
into the VCR itself. 

The subscriber can initiate the VCR control feature by 
accessing a VCR control submenu, which requests whether 
the subscriber wishes to record a program selected for future 
viewing. In this way the subscriber interactively enters such 
information on the menu screen or display using any of the 
hardware described above that accommodates subscriber 
interactive response capabilities. 

In the preferred embodiment, the subscriber will use a 
movie library in conjunction with his VCR or other video 
taping machinery. The movie library is a menu selectable list 
of available movies. In that way, a subscriber may tape movies 
which are shown at inconvenient start times for later viewing. 
By enabling the proper features of the set top terminal 220, a 
subscriber can have the terminal activate the television and 
the VCR and perform all the functions necessary to tape a 
movie. 

After the VCR control feature is iniUated, a menu 
screen confirms the movie selection, start date and start time 
and informs the subscriber that the VCR will be automatically 
turned on. During this submenu, the user may return to the 
movie library major menu, or regular TV or cancel the movie 
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library order by pressing the escape button. This menu 
shows that the subscriber has chosen to return to regular TV. 
The subscriber's VCR or other video taping equipment must 
be connected to the set top terminal 220 for the automatic 
5 taping feature to operate. 

Following a program choice, a program description 
submenu is placed on the television screen. In addition, from 
this program description submenu, the viewer may choose to 
record the selected program on his VCR using the guide 
10 record feature. If the guide record feature is chosen, the 
guide record submenu 1170 shown in Figure 22 provides the 
subscriber with further instructions. In order for the set top 
terminal 220 to perform the guide record functions and 
operate the VCR, control signals are sent from the set top 
15 terminal 220 to the VCR via the video connection 650 or 
through a separate connection between the set top terminal 
220 and the VCR. The VCR is capable of interpreting these 
control signals from the set top terminal 220 and performing 
the desired function (such as, activating the record feature). 

20 In the preferred embodiment, the VCR control signals are 
sent v^^th the video signal and output from the output 650, as 
described above. Alternatively, a separate connection 
between the set top terminal 220 and VCR may be used. 

J. HEHV Capability 

25 The set top terminal 220 and program delivery system 

of the preferred embodiment can easily support high 
definition television (HDTV). The combination of digital 
video, compression and no restricted bandwidth limitation 
per channel makes the preferred system ideal for HDTV. 

30 The greater information flow of HDTV causes no problems for 
the system. The menu selection system of the preferred 
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embodiment is a user friendly manner of presenting HDTV 
programming to the subscriber. 

Figure 23 shows the integration of HDTV services into 
the menu-driven program delivery system. If the subscriber 
5 selects the major menu for HDTV 1032. the subscriber will 
receive either a descripUon of the service with a suggestion 
to order the system, or a text note that the subscription is 
current and a listing of the currently available program 
selections in HDTV. If the subscriber has not paid to Join the 
1 0 particular service. HDTV, the subscriber may be allowed to 
join one of the programs in progress for a limited time as a 
demo to entice the subscriber to order. 

If a subscriber has paid the HDTV fees, the subscriber 
proceeds as in any other major menu screen. This particular 
15 major menu shows an example of how a foUow-on or second 
screen may exist for the same menu. In this particular case, a 
second screen exists for the major menu HDTV 1032. The 
subscriber may access the second screen by selecting the last 
menu display block 1172 "Other HDTV Selections" in the 
20 lower part of the screen. Following this selection, the 
subscriber will be given a second screen of program 
selections. In this manner, any menu can have multiple 
screens with many program choices. This type of screen 
pagination on one menu allows the operations center 202 
25 packager to avoid categorizing program selections within that 
same menu. In an alternative embodiment, the options 
available to the subscriber may be scrolled on one menu 
screen with the text within the menu display blocks changing 
as the subscriber scroUs up or scrolls down. Many variations 
of this HDTV example can be used with the described system. 
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k. Backyard System 
In an alternative configuration, in areas without cable 
services where subscribers use backyard satellite systems (TV 
RO) to receive packaged television services, the set top 
terminal 220 will Include the appropriate hardware to allow 
connection to the satellite 206 reception equipment through 
port 656. In this configuration, the menu system within the 
set top terminal 220 will be programmed directly from the 
operations center 202. Additionally, an upstream 
communication mechanism must be in place at the 
subscriber's home (i.e. modem) to communicate information 
to the operations center. 

The hardware components that allow the set top 
terminal 220 to operate in a backyard system typically will 
not be included within the set top terminal shell itself. 
Instead, any such components accommodating the set top 
terminal's interoperability with a backyard program delivery 
system will typically reside outside the subscriber's home. As 
a result, the set top terminal 220 will operate as described 
above, notwithstanding any change in program delivery 
transmission media. 

The terms and descriptions used herein are set forth by 
way of illustration only and are not meant as limitations. 
Those skilled in the art will recognize that numerous 
variations are possible within the spirit and scope of the 
invention as defined in the following claims. 
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CLAIMS 

What is claimed is: 

1, An upgrade module for enhancing the functionality of a 
decompression box for use in a cable television program 
delivery system, the enhanced functionality using a control 
Information stream that provides the decompression box with 
menu generation capability, the decompression box initially 
having the capability to produce decompressed video, the 
upgrade module comprising: 

an interface means for providing an electronic 
connection to the decompression box so that the 
control information stream may be received from the 
decompression box; 

a means for demultiplexing the control 
information stream into graphics and text; 

a means for combining the text and graphics to 
produce a menu generation signal; and 

a means for transferring the menu generation 
signal to the Interface means for output to the 
decompression box, whereby the menu generation 
signal is processed for display. 

2. The upgrade module of claim 1 further comprising a 
graphics decompressor for decompressing the graphics to 
produce decompressed graphics that may be used to generate 
menus. 

3. The upgrade module of claim 1 for further providing 
the decompression box with a program catalogue that 
provides the subscriber with program schedules and 
descriptions, the decompression box providing the upgrade 
module with video signals, wherein the interface means 
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comprises a means for receiving the video signals from the 
decompression box and wherein the combining means 
comprises: 

a means for Interpreting the text and graphics: 
5 a means for Integrating the received video signals, 

the interpreted text and the interpreted graphics to 
produce the menu generation signal, whereby the menu 
generation signal carries data required for display of the 
program catalogue: and 
10 a means for sending the menu generation signal 

to the transfer means, whereby the menu generation 
signal is output to the decompression box for display of 
the program catalogue. 

15 4. The upgrade module of claim 1 for further enabling the 
decompression box to use promotional menus that provide 
the subscriber with promotional videos, text and graphics 
showing future events available for menu driven program 
selection, the decompression box providing the upgrade 

20 module with video signals, wherein the interface means 

comprises a means for receiving the video signals from the 
decompression box, and wherein the combining means 
comprises: 

a means for interpreting the text and graphics; 

25 a means for integrating the received video signals, 

the Interpreted text and the interpreted graphics to 
produce the menu generation signal, whereby the menu 
generation signal carries data required for display of the 
promotional menus: and 

30 a means for sending the menu generation signal 

to the transfer means, whereby the menu generation 
signal is output to the simple decompression box for 
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display of the promotional menus and the promotional 
videos, text and graphics. 

5. The upgrade module of claim 1. wherein the menu 
generation capability makes use of graphics and text stored 
locally within the upgrade module, and wherein the upgrade 
module further comprises a memory means for storing the 
graphics and text for use with the menu generation signal, so 
that the menus can be generated. 

6. The upgrade module of claim 1, wherein the interface 
means comprises at least one cable connector adapted for use 
with an upgrade port on the decompression box. 

15 7. The upgrade module of claim 1, wherein the 

decompression box has an expansion card slot, and wherein 
the interface means comprises at least one card connector 
adapted for use Avlth the expansion card slot in the 
decompression box, 

20 

8. The upgrade module of claim 1 for further providing 
the decompression box with a telephone caller identification 
message, the decompression box having a port adapted to 
receive telephone signals from a telephone line, wherein the 
25 upgrade module farther comprises: 

a connection means for providing an electronic 
connection to the decompression box for receiving the 
telephone signals; 

a means for processing the telephone signals to 
30 produce text messages and graphics icons: and 

a means for sending the text messages and 
graphics icons to the combining means to produce the 
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menu generation signal, whereby the text messages and 
graphics icons are used to form the menu generation 
signal that is transferred to the decompression box for 
display of the caller Identification message. 

5 

9. The upgrade module of claim 1 for further providing 
the simple decompression box with video cassette recorder 
control capability that uses recording menus presenting 
selection options to a subscriber and video cassette recorder 

1 0 control signals sent to the decompression box, the video 
cassette recorder control signals corresponding to the 
selection options chosen by the subscriber, wherein the . 
menu generation card further comprises: 

a means for generating the recording menus: 
15 a means for interpreting the selection options 

chosen by the subscriber and received from the set top 
converter through the interface means: 

a means for generating the video cassette 
recorder control signals based on the interpreted 
20 selection options chosen by the subscriber: and 

a means for transmitting the video cassette 
recorder control signals to the decompression box for 
instructing the video cassette recorder in recording of 
programs. 

25 

10. A hardware upgrade for enhancing the functionality of a 
set top converter in a cable television program delivery 
system, each set top converter having menu generation 
capability and a subscriber interface adapted to receive 

30 subscriber inputs, the hardware upgrade using interactive 
programming instructions to process interactive subscriber 



94/13107 PCT/US93/11606 



92 

Inputs to produce processed interactive subscriber inputs, 
the hardware upgrade comprising: 

an interface means for providing an electrical 
connection to the set top converter, whereby the 
5 interactive subscriber inputs are transferred from the 

set top converter for processing and the processed 
interactive subscriber inputs are passed to the set top 
converter for display; 

a means for storing the interactive programming 
10 instructions: 

a means for accessing the stored Interactive 
programming instructions; 

a microprocessing means for processing the 
interactive subscriber inputs to produce the processed 
1 5 Interactive subscriber inputs based on the stored 

Interactive programming instructions. 

11. The hardware upgrade of claim 10, wherein the 
interface means comprises: 

20 a means for receiving the subscriber inputs from 

the set top converter, wherein the received subscriber 
inputs include textual information that is used to 
produce the processed subscriber Inputs; and 

a means for transferring the processed subscriber 

25 inputs to the set top converter for display. 

12. The hardware upgrade of claim 10 for use with on-line 
databases and interactive services outside of the cable 
television program delivery system, wherein the hardware 

JO upgrade further comprises a telephone modem adapted to 

provide communications capability with the on-line databases 
and the interactive services. 



wo 94/13107 



PCT/US93/11606 



93 



13. The hardware upgrade of claim 10 that uses digital 
data, wherein the hardware upgrade further comprises: 

a high volume memory means capable of storing 
5 the digital data to produce stored digital data: and 

a means for linking the high volume memory 
means to the microprocessing means, wherein the 
stored digital data is transferred to and received from 
the microprocessing means. 

10 

14. The hardware upgrade of claim 10, wherein the set top 
converter has an expansion card slot, and wherein the 
interface means comprises at least one card connector 
adapted for use with the expansion card slot in the set top 

1 5 converter. 



15. A hardware upgrade for enhancing the functionality of a 
set top converter and television display in a cable television 
program delivery system, each set top converter having a 
20 subscriber interface adapted to receive subscriber inputs and 
to display menus, the enhanced functionality allowing 
reception of digital audio programs, the hardware upgrade 
comprising: 

a subscriber interface means for subscriber 
2 5 selection of any one of the digital audio programs using 

one or more of the menus displayed with the menu 
generation capability: 

an interface means for providing an electrical 
connection to the set top converter, wherein the 
30 subscriber selections are passed to the set top 

converter for display and wherein the digital audio 
programs received: 



wo 94/13107 



PCT/US93/11606 



94 

a means for processing digital audio programs; 

and 

a means for enabling one of the digital audio 
programs for listening based on the subscriber 
5 selections. 

16. The hardware upgrade of claim 15 for use with a 
frequency carrying a digital audio signal, wherein the 
processing means comprises: 

0 a means for tuning to the frequency carrying the 

digital audio signal that corresponds to one of the 
digital audio programs; 

a means for demodulating the digital audio signal; 
a means for extracting one of the digital audio 
5 programs from the digital audio signal; and 

a means for decompressing the extracted digital 
audio program for output to the set top converter, 
whereby the digital audio output occurs over the 
interface means. 

) 

17. An upgradeable set top converter for use in a cable 
television program delivery system, the set top converter 
initially having video decompression capability and an 
expansion card slot adapted to receive a menu generation 

> card, the set top converter upgradeable for enhanced 

functionality that provides the set top converter with menu 
generation capability using a control information stream 
received from a remote location, the upgradeable set top 
converter comprising: 

an interface means for providing an electronic 
connection to the set top converter, whereby the 
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control information stream is received from the set top 
converter through the interface means; 

a means, connected to the interface means, for 
demultiplexing the control information stream into 
5 graphics and text, whereby the control information 

stream is passed to the demultiplexing means from the 
set top converter through the interface means; and 

an expansion card interface means for receiving 
the menu generation card, whereby the menu 
1 0 generation card upgrades the set top converter for 

menu generation capability. 



18. The upgradeable set top converter of claim 17 further 
comprising a graphics decompressor for decompressing the 

1 5 graphics to produce decompressed graphics that may be used 
to generate menus. 

19. An upgraded set top converter for use in a cable 
television program delivery system, the set top converter 

20 initially having video decompression capability and an 
expansion card slot, the set top converter upgraded for 
enhanced functionality that provides the set top converter 
with menu generation capability using a control information 
stream received from a remote location, the upgraded set top 
25 converter comprising: 

an interface means for providing an electronic 
connection to the set top converter; 

a means for demultiplexing the control 
information stream into more than one program signal 
30 component,, including graphics and text, whereby the 

control information stream is passed to the 
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demultiplexing means from the set top converter 
through the interface means; and 

an expansion card interface means: and 
a menu generation card, electronically connected 
to the expansion card interface means, comprising a 
means for combining the text, graphics and video 
signals to produce a menu generation signal, whereby 
the menu generation signal is output through the 
interface means to the set top converter to be 
processed for display. 



20. The upgraded set top converter of claim 19 further 
comprising a graphics decompressor for decompressing the 
graphics to produce decompressed graphics that may be used 
to generate menus. 



21. The upgraded set top converter of claim 19 with the 
enhanced functionality further providing the set top 
converter with a program catalogue that provides the 
subscriber with program schedules and descriptions 
corresponding to video signals, wherein the Interface means 
comprises a means for receiving the video signals, and 
wherein the combining means comprises: 

a means for interpreting the text and graphics: 
a means for integrating the video signals, the 
interpreted text and the Interpreted decompressed 
graphics to produce the menu generation signal, 
whereby the menu generation signal carries data 
reqioired for display of the program catalogue: and 

a means for sending the menu generation signal 
to the transfer means, whereby the menu generation 
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signal is output to the set top converter for display of 
the program catalogue. 

22. The upgraded set top converter of claim 19 for further 
5 enabLing the set top converter to use promotional menus that 

provide the subscriber with promotional video signals, text 
and graphics showing future events available for menu driven 
program selection, wherein the interface means comprises a 
means for receiving the video signals, and wherein the 
10 combining means comprises: 

a means for interpreting the text and graphics; 
a means for integrating the promotional video 
signals, the interpreted text and the interpreted 
graphics to produce the menu generation signal, 
1 5 whereby the menu generation signal carries data 

required for display of the promotional menus; and 

a means for sending the menu generation signal 
to the transfer means, whereby the menu generation 
signal is output to the set top converter for display of 
20 the promotional menus. 

23. The upgraded set top converter of claim 19 for further 
providing the set top converter with a telephone caller 
identification message, the set top converter having a port 

25 adapted to receive telephone signals from a telephone line, 
wherein the menu generation card further comprises: 

a connection means for providing the electronic 
connection to the set top converter, whereby the 
telephone signals are received from the set top 
30 converter; and 

a means for processing the telephone signals to 
produce text messages and graphics icons and for 
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sending the text messages and graphics icons to the 
combining means to produce the menu generation 
signal, whereby the text messages and graphics icons 
are used to form the menu generation signal that is 
transferred to the set top converter for display of the 
caller identification message. 

24. The upgraded set top converter of claim 19 for further 
providing the set top converter with video cassette recorder 
control capability that uses recording menus presenting 
selection options to a subscriber and video cassette recorder 
control signals sent to the set top converter, the video 
cassette recorder control signals corresponding to the 
selection options chosen by the subscriber, wherein the 
menu generation card further comprises: 

a means for generating the recording menus; 
a means for interpreting the selection options 
chosen by the subscriber and received from the set top 
converter through the interface means: 

a means for generating the video cassette 
recorder control signals based on the interpreted 
selection options chosen by the subscriber; and 

a means for transmitting the video cassette 
recorder control signals to the set top converter for 
instructing the video cassette recorder in recording of 
programs. 

25. An advanced set top terminal with digital 
decompression and menu generation capabilities for use with 
a cable television program delivery system having digitally 
compressed program signals and a control information 
stream carrying menu content information, each set top 
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terminal stores menu content information used to generate 
menu displays, the advanced set top terminal comprising: 

a means for storing the menu content 
information; 

a means for receiving the digitally compressed 
program signals and the control information stream; 

a first signal processing means for processing the 
control information stream to produce processed 
control information, whereby the processed control 
information is used to update the stored menu content 
information to produce updated menu content 
information; 

a means for generating the menu displays using 
the updated menu content information, whereby the 
menu displays produce subscriber options for selection 
of other menus and television programs; 

a means for selecting the other menus and the 
television programs; 

a means for tuning to one of the digitally 
compressed television programs signals to produce a 
tuned television program signal; and 

a second signal processing means for processing 
the tuned television program signal to produce a video 
signal and audio signal for television display and 
listening. 

26. The advanced set top terminal of claim 25, wherein the 
second signal processing means comprises: 

a means for demodulating the tuned television 

program signal to produce a demodulated program 

signal; 
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a means for demultiplexing the demodulated 
program signal to produce video signal components and 
audio signal components; 

a video decompressing means for decompressing 
the video signal components to produce decompressed 
video signal components; 

an audio decompressing means for 
decompressing the audio signal components to produce 
decompressed audio signal components; 

a means for combining the decompressed video 
signal components with the stored menu content 
information for television display of the video signal: 
and 

a means for producing the audio signal from the 
decompressed audio signal components. 

27. The advanced set top terminal of claim 26 that has a 
plcture-on-plcture capability using multiple tuners, wherein 
the tuning means comprises more than one tuner so that the 
multiple tuners can produce multiple television program 
signals which will be overlayed over one another. 

28. The advanced set top terminal of claim 26 having a 
program catalogue service that provides the subscriber with 
program schedules and descriptions, the program schedules 
and descriptions created from text and graphics, the text and 
graphics and the decompressed video derived from the 
control information stream, wherein the advanced set top 
terminal further comprises: 

a means for interpreting the text and graphics; 
a means for integrating the interpreted text, the 
interpreted graphics and the video signal to produce a 
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menu generation signal, whereby the menu generation 
signal carries data required for display of the program 
catalogue: and 

a means for outputting the menu generation 
5 signal for display. 

29. The advanced set top terminal of claim 26 having a 
promotional menu display capability that provides subscribers 
with promotional videos, text and graphics showing future 

1 0 events available for menu driven program selection, wherein 
text and graphics are derived from the control information 
stream, and wherein the advanced set top terminal further 
comprises: 

a means for interpreting the text and graphics; 
5 a means for integrating the Interpreted text, the 

interpreted graphics and the decompressed video to 
produce a menu generation signal, whereby the menu 
generation signal carries data required for display of the 
promotional videos: and 
'0 a means for outputting the menu generation 

signal for display. 

30. The advanced set top terminal of claim 25 capable of 
operating with interactive services conducted from a cable 

5 headend or other remote location, the Interactive services 
requiring entry of interactive subscriber inputs and use of 
interactive programming instructions, wherein the selection 
means comprises: 

a subscriber interface means for entry of the 
0 interactive subscriber inputs: 

a means for storing the interactive programming 
instructions; 
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a meains for accessing the stored interactive 
programming instructions: 

a microprocessing means for executing the stored 
interactive programming instructions to produce 
5 interactive signals; and 

an upstream data transmission means for 
transmitting the produced interactive signals to the 
cable headend. 



10 31. The advanced set top terminal of claim 26 having a 
caller identification function capable of displaying a caller 
identification message using a menu generation signal, 
wherein the advanced set top terminal further comprises: 
a means for receiving telephone signals: 
15 a means for processing the telephone signals to 

produce text messages and graphics icons using the 
menu content information; 

a means for combining the text messages and 
graphics icons to produce the menu generation signal 
20 carrying the caller identification message for television 

display: and 

a means for preparing the menu generation signal 
for television display. 



25 32. The advanced set top terminal of claim 25 capable of 
processing high definition television signals, wherein the 
second signal processing means comprises: 

a means for interpreting the high definition 
television signals: and 
30 a means for preparing the interpreted high 

definition television signals for television display. 
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33. The advanced set top terminal of claim 25 capable of 
receiving television program signals through a backyard 
system having backyard digital signal processing eqioipment, 
wherein the advanced set top terminal further comprises an 

5 interface means for electrically connecting the backyard 
digital satellite processing equipment to the first signal 
processing means. 

34. A remote control unit for use with a set top terminal, 

1 0 the set top terminal capable of receiving a plurality of digitally 
compressed television signals and generating a plurality of 
menus corresponding to the digitally compressed signals, 
each menu corresponding to a group of related programs or a 
single program, the remote control unit comprising: 
15 means, within the remote control unit, for 

communicating with the set-top terminal to allow 
selection of a desired program by a user from the 
plurality of menus: and, 

a plurality of switches, coupled to the means for 
20 communicating, the plurality of switches including 

menu select switches and cursor movement switches, 
the cursor movement switches being capable of causing 
a cursor to move on a menu; 

the menu select switches being capable of 
25 selecting a desired menu from the plurality of 

menus, the menu switches having icons 
representing the groups of related television 
signals: 

the cursor movement switches located 
30 substantially at the center of mass of the remote 

control unit, and each cursor movement switch 
having an angled surface; 
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whereby a user's thumb may easily access 
and depress a cursor movement switch or menu 
select switch and distinguish the cursor 
movement switches and menu select switches 
from the remainder of the plurality of switches 
without looking at the remote control unit. 

35. The remote control unit of claim 34 wherein the 
plurality of switches includes two groups of switches, a 
standard group including the volume control and chaimel 
select switches, and a special group including the cursor 
movement switches and menu select switches, whereby the 
two groups of switches are physically separated from each 
other on the remote control unit by a line at or above the 
center of mass of the remote control unit. 

36. The remote control unit of claim 34 further comprising 
a joystick for cursor movement. 

37. The remote control unit of claim 34 further comprising 
a ball for cursor movement. 



38. The remote control unit of claim 34 further comprising 
a rolling-depressible button for cursor movement. 

39. An interface system with program instructions that uses 
button depression signals for subscriber entries for a 
subscriber to interface with a video and audio programming 
delivery system which uses digitally compressed signals, for 
selecting programs using a cursor on menus or menu buttons, 
comprising: 
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a portable remote control unit for accepting subscriber 
entries comprising: 

a plurality of buttons for creating button 
depressions signals comprising: 

cursor movement buttons for 
directional movement of the cursor: and 
menu buttons for choosing menus; 

and 

a means for communicating button 
depression signals; 
a set top terminal unit for selecting programs 
comprising: 

a means for receiving the digitally 
compressed signal; 

a means for decompressing the digitally 
compressed signal into a decompressed signal; 

a means for generating menus from the 
decompressed signals; 

a means for receiving the communicated 
button depression signals; 

a processor means, connected to the 
receiving means, for executing the program 
instructions comprising: 

a means for effecting the execution 
order of program instructions using the button 
depression signals: and 

a means for sequencing through the 
generated menus. 



40. A method for enhancing the functionality of a 
decompression box for use in a cable television program 
delivery system, the enhanced functionality using a control 
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information stream that provides the decompression box with 
menu generation capability, the decompression box initially 
having the capability to produce decompressed video, the 
upgrade module comprising: 

providing an electronic connection to the 
decompression box so that the control information 
stream may be received from the decompression box; 

demultiplexing the control information stream 
into graphics and text; 

combining the text and graphics to produce a 
menu generation signal; and 

transferring the menu generation signal to the 
decompression box. whereby the menu generation 
signal is processed for display. 

41. A method for enhancing the functionality of a set top 
converter, each set top converter having a subscriber 
interface adapted to receive subscriber inputs and menu 
generation capability for operation in a cable television 
program delivery system, the enhanced functionality using 
interactive programming instructions to process interactive 
subscriber inputs, the method comprising the steps of: 

providing an electrical connection to the set top 
converter, whereby the interactive subscriber inputs 
are transferred from the set top converter for 
processing and the processed interactive subscriber 
inputs are passed to the set top converter for display: 

storing the interactive programming instructions: 
accessing the stored interactive programming 
instructions; 

executing the interactive programming 
instructions; and 
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electrically processing tJie interactive subscriber 
inputs to produce the processed interactive subscriber 
inputs, wherein the interactive subscriber inputs are 
electrically processed according to the executed 
5 interactive programming instructions, 

42. A method for enhancing the functionality of a set top 
converter, each set top converter having a subscriber 
interface adapted to receive subscriber inputs and menu 
1 0 generation capability for operation in a cable television 

program delivery system, the enhanced functionality allowing 
reception of digital audio programs, the method comprising 
the steps of: 

providing an electrical connection to the set top 
1 5 converter, wherein the subscriber Inputs are passed to 

the set top converter for display and wherein the digital 
audio programs received; 

processing the digital audio programs; 

selecting any one of the processed digital audio 
20 programs using one or more of the menus displayed 

with the menu generation capability; and 

enabling the subscriber inputs to produce one of 
the digital audio programs for listening. 

25 43. A method for upgrading a set top converter for use in a 
cable television program delivery system, the set top 
converter having video decompression capability and an 
expansion card slot adapted to receive a menu generation 
card, the set top converter upgradeable for enhanced 

30 functionality that provides the set top converter with menu 
generation capability using a control information stream 
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received from a remote location, the method comprising the 
steps of: 

providing an electronic connection to the set top 
converter; 

demultiplexing the control information stream 
into graphics and text, whereby the control information 
stream is received from the set top converter; 

graphically decompressing the graphics to 
produce decompressed graphics that may be used to 
generate menus; and 

connecting the menu generation card to the set 
top converter; and 

using the menu generation card to combine the 
text and decompressed graphics to produce a menu 
generation signal, whereby the menu generation signal 
is output to the set top converter to be processed for 
display. 
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SYSTEM AND METHOD FOR PROVIDING COMPRESSED DIGITAL 
TELETEXT SERVICES AND TELETEXT SUPPORT SERVICES 

This application is related by subject matter to 
U.S. application serial no. 08/161 , 160 entitled "System 
and Method for Transmitting a Plurality of Digital 
Services Including Imaging Services" (44639-A-542) 
serial no. 08/160,828 entitled "System and Method for 
Transmitting a Plurality of Digital Services Including 
Compressed Imaging Services and Associated Ancillary Data 
Services" (44640-A-545) , serial no. 08/161,840 entitled 
"Memory Efficient Method and Apparatus for Synch 
Detection" (44641-A-546) , serial no. 08/161,159 entitled 
"A Multi-Service Data Receiver Architecture" (44642-A- 
547), serial no. 08/160,848 entitled "System and Method 
for Simultaneously Authorizing Multiple Virtual Channels" 
(44643-A-550) , and serial no. 08/160,830 entitled "System 
and Method for Transmitting and Receiving Variable Length 
Authorization Control for Digital Services" (44643-A- 
554) , filed concurrently herewith, and is a continuation- 
in-part of serial no. 08/101,974, entitled "Method and 
Apparatus for Uniquely Encrypting a Plurality of Services 
at a Transmission Site", filed August 4, 1993. 
I, Background of the Invention 

A« Field of the Invention 

The present invention relates generally to digital 
signal transmission, and more particularly, to a system 
and method for providing digital services, including 
compressed teletext services and teletext support 
services, for selective display at a plurality of remote 
locations. 

B, Description of the Relevant Art 

With the growing trend toward a merger of the 
previously separate technologies of telecommunications 
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including voice and data teleconuaunications and 
television including satellite, broadcast and cable 
television, there has emerged an increased interest in 
developing adaptable transmission systems capable of 
handling any one or more of a collection or plurality of 
such services. The primary media investigated for 
providing such services to date comprise, for example, 
coaxial cable, land-based microwave, so-called cellular 
radio, broadcast FM, broadcast satellite and optical 
fiber, to name a few. 

Each media has its own characteristics. For 
example, comparing cable and satellite for digital data 
transmission, cable tends to have a medium error rate, 
but, when errors appear, the errors come in long bursts. 
Satellite as a media has a pretty poor error rate, 
primarily due to the requisite weak signal power, and 
hence, low signal to noise ratio. m satellite, then, 
the poor error rate is specially corrected utilizing such 
techniques as convolutional error correctors, not 
required in a cable environment. 

In copending U.S. application serial no. 07/968,846 
filed October 30, 1992 and entitled "System and Method 
for Transmitting a Plurality of Digital Services," there 
is described an encoder for generating a multiplexed data 
stream carrying services to remote locations via, for 
example, a satellite or a cable distribution network. 
The generated data stream comprises a continuous sequence 
of frames, each frame comprising two fields, and each 
field comprising a plurality of lines. A first group of 
lines of a field defines a transport layer and a second 
group of lines defines a service data region. A feature 
of the disclosed scheme is the ability to dynamically 
vary the multiplexed data stream from field to field. A 
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further feature of the disclosed scheme is that the data 
transmission rate of the multiplexed data stream is 
related to the frequency of known analog video formats, 
i.e* frame, field and horizontal line rates. 

In copending U.S. application serial no. 07/970,918 
filed November 2, 1992, entitled "System and Method for 
Multiplexing a Plurality of Digital Program Services for 
Transmission to Remote Locations," there is described 
another system, this for multiplexing a plurality of 
digital program services comprising a collection of, for 
example, video, audio, teletext, closed-captioning and 
"other data" services. According to the disclosed 
scheme, a plurality of subframe data streams are 
generated, each having a transport layer region and a 
program data region- These subframe data streams are 
then multiplexed together into superf rames having a 
transport layer region and a subframe data region. 

While these disclosed transmission systems permit a 
variety of services to be transmitted over various media 
to remote locations, there remains a need to provide yet 
other alternative arrangements more particularly adapted 
to the wide variety of services that may be offered over 
various media and permit the end user at the remote 
location greater flexibility over the data content the 
user is ultimately enabled to receive. Moreover, such a 
system should be able to be easily adapted to transmit an 
increasing number of different services in an 
increasingly efficient manner, for example, utilizing the 
same or less bandwidth. 

In such multiservice communication systems^ it is 
desirable to provide a teletext (sometimes referred to 
herein as "TTX") system. TTX systems included in the 
broader communication system may accomplish several 
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functions. The TTX system may provide support to 
facilitate operation of the decoder by the subscriber, 
such support may take the form of menu pages, help pages, 
and/or program guides. m addition, the TTX system 
should supply TTX services per se, such as stock reports, 
weather reports, and news. Furthermore, the TTX system 
should provide support for individual services included 
in the multiplexed signal. For example, TTX support can 
facilitate impulse pay-per-view (IPpv) purchases of 
television services or provide the current program name 
for television or radio services. 

U.S. Patent No. 4,866,770 provides an example of a 
teletext system incorporated into a multiservice system. 
Teletext information is transmitted in a B-type 
multiplexed analog components (B-MAC) signal using two 
types of data formats: a teletext header and a text line.' 
The teletext header contains control information and the 
page number of the subsequent text page. The text line 
contains a line of ASCII characters. The display of TTX 
information may be initiated by either the subscriber or 
by the system operator. m response, the decoder grabs 
the appropriate TTX page from the received signal and 
generates a text message therefrom. The text message is 
then displayed. Accordingly, the only way to distinguish 
between TTX pages is according to page number. 

In an analog environment (e.g., B-MAC), the number 
of services (e.g., radio, television, TTX or data) is 
limited typically to less than 10 services per 
multiplexed signal. The TTX system is implemented by 
allocating a page range from a maximum, e.g. of 0-65535 
(or OOOO-FFFF in hexadecimal) , for each specific TTX use. 
In one such allocation, the page range o-iooo may be 
restricted to TTX support of television services. Once 
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the definition of page ranges are allocated, they are 
fixed for the life of the system. Thereafter, the 
configured system must support all possible services at 
all future times. Furthermore, there is no other way to 
distinguish between teletext pages except according to 
page number. As a consequence, every different teletext 
page must have a different page number, and the maximum 
page range serves as an absolute limit on the number of 
pages that may be transmitted in the system. Thus, 
current teletext systems are inflexible. 
TT- flii««^T*Y of tha Invention 

It is an object of the present invention to provide 
a teletext system in a multi-service communication system 
having a high degree of flexibility of implementation. 

It is a fiirther object of the present invention to 
provide a teletext system in a multi-service 
communication system having a plurality of filters so 
that teletext pages may be may distinguished between on 
the basis of several criteria. 

It is a further object of the present invention to 
provide a teletext system in a multi-service 
communication system that permits each service to have 
the maximum page range. 

It is a fxirther object of the invention to provide 
a teletext system in a multiservice communication system 
that may be dynamically configured by a system operator. 

The above objects of the present invention and 
others are achieved by a teletext system in a 
multiservice communication system in which teletext 
service and service support are implemented through a 
plurality of filter fields, including a page number 
field, in teletext header packets. By controlling the 
filter values of the filter fields, the operator may 
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selectively provide particular teletext services and/or 
service support to a particular class of subscribers 
without being limited by page number. The present 
invention is highly flexible because the operator can 
configure the system in any way utilizing the filter 
fields when services are added or dropped. Furthermore, 
the operator may define additional filter fields or 
redefine existing fields as the need arises. The 
provision of filters expands the range of choices that 
the operator may make available to the subscriber. 

BRISr OBSCRZFTION OF THE DRAWZNQS 
A more complete appreciation of the present 
invention and many of the attendant advantages thereof 
will be readily obtained as the invention becomes better 
understood by reference to the following detailed 
description when considered in connection with the 
accompanying drawings. 

Figxire 1 is a system block diagram showing a 
transmitter site 100 including an encoder and a receiver 
site 150 including a decoder according to the present 
invention for transmitting control, low data rate, medium 
data rate (audio) and high data rate (video) data 
implemented in a satellite communications system. 

Figure 2A is a diagram showing a scalable multiplex 
frame, including synchronization words BLOCK SYNCH (also 
referred to herein as HSYNCH) and FRAME SYNCH, for 
transmitting a digital data stream of low data rate 
(included within PACKETS), medium data rate (audio) and 
high data rate (video) data protected by Reed-Solomon 
encoding according to the present invention. 

Figure 2B is a second diagram of the frame of Figure 
2A wherein the PACKETS area is further broken down into 
first and second regions, the first region including 
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packets with extra error protection and the second region 
including data protected only by Reed-Solomon encoding. 

Figure 2C is a diagram showing that a sequence of 
frames in the form of Figures 2A or 2B are transmitted to 
a receiver according to the present invention. 

Figure 3 is an encoder block diagram for one 
preferred embodiment of a portion of transmitter 100 of 
Figure 1 showing the connection of audio and video 
compressors and low speed data formatters to a 
multiplexer under control of a control computer for 
modulation by a modulator on to a carrier for 
transmission, for example, by satellite as shown in 
Figure 1. 

Figure 4 is a detailed schematic block diagram of a 
multiplexer 110 of Figures 1 or 3 according to the 
present invention for outputting multiplexed data 
according to the multiplex frame format of Figures 2A, 2B 
and 2C* 

Figure 5 depicts one preferred embodiment of a 
teletext header row packet. 

Figure 6 depicts one preferred embodiment of a 
teletext data row packet. 

Figure 7 Illustrates a first embodiment of multiple 
page grab logic in the teletext system. 

Figure 8 illustrates a second embodiment of multiple 
page grab logic in the teletext system. 

Figure 9 illustrates one preferred embodiment of a 
filter comparator. 

Figure 10 depicts one preferred embodiment of an 
aggregate filter comparator depicted in Figures 7 and 8. 

Figure 11 depicts an example of a television service 
configuration according to the present invention. 
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Figure 12 depicts an example of a television and 
radio service configuration according to the present 
invention. 

Figures 13A and 13B illustrate examples of text 
pages associated with the television and radio service 
configuration of Figure 12. 

Figure 14 illustrates the teletext header row and 
text row packets used in implementing the text pages of 
Figures 13 A and 13B. 

Figure 15 depicts an example of a television and 
multiple radio service configuration according to the 
present invention. 

Figures 16A, 16B, and I6C illustrate examples of 
text pages associated with the television and multiple 
radio service configuration of Figure 15. 

Figure 17 illustrates the teletext header row and 
text row packets used in implementing the text pages of 
Figures 16A, 16B, and 16C. 

Figure 18 depicts an example of a television with 
time zone and multiple radio service configuration 
according to the present invention. 

Figures 19A-19D illustrate examples of text pages 
associated with the television with time zone and 
multiple radio service configuration of Figure 18. 

Figure 20 illustrates the teletext header row and 
text row packets used in implementing the text pages of 
Figures 19A-19D. 

Figure 21 depicts an example of a television with 
time zone and captions and multiple radio service 
configuration according to the present invention. 

Figure 22 depicts an example of the scope and rights 
of a teletext administrator. 
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Figure 2 3 depicts an example of the scope and rights 
of a teletext administrator, a television manager, and a 
radio manager. 

Figures 24A-24C illustrate text pages that may be 
created according to the example of Figure 23, 

Figure 25 depicts an example of the scope and rights 
of a teletext administrator, a television manager, a 
radio manager^ and two radio service users. 

Figures 26A-26B illustrate text pages that may be 
created according to the example of Figure 25. 

Figure 27 depicts a first example of the scope and 
rights of a teletext administrator, a television manager, 
a radio manager, two radio service users, and a 
television time zone user. 

Figure 28 illustrates a text page that may be 
created according to the example of Figure 27. 

Figure 29 depicts a first example of the scope and 
rights of a teletext administrator, a television manager, 
a radio manager, two radio service users, and a 
television time zone user. 

Figures 30A-30B illustrate text pages that may be 
created according to the example of Figure 29. 

Figure 31A illustrates an example of a template 

page* 

Figure 3 IB illustrates a completed page based on the 
template page of Figure 31A. 

Figures 32A-32B illustrate a possible page 
allocation for the decoder embodiment of Figure 8. 

Figure 33 illustrates a possible correlation between 
TES # and service. 

Figure 34 illustrates a possible page allocation for 
the decoder embodiment of Figure 9. 
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DETAILED DESCRIPTION OP THE DRAWINGS 

Figure l shows a transmitter site lOO including an 
encoder and a receiver site 150 including a decoder 
according to the present invention applied in the 
environment of a satellite communications system. 
Audio/video compressor circuits 101 (i) to 101 (m) are 
shown for individually receiving audio service data 
and/or video service data, for example, from a plurality 
of programmers providing such services. One such MPEG 
video compressor known in the art is a National 
Transcommunications, Ltd. (England) NTL 2000 v 
compressor. Similarly, a plurality of low data rate 
services, for example, RS232 digital data, are received 
at low speed data formatters 105(1) . . i05(n). The 
audio video compressors compress the received medium and 
high data rate data in accordance with known algorithms 
(for example, in accordance with currently known or 
proposed standards such as MPEG I or II, audio or video, 
in particular, for example, ISO 11171 or ISO 13818) . 

Control computer 120 supplies control information, 
preferably as data packets, to the multiplexer 110. For 
example, the data packets may be constructed by the 
control computer according to specified formats 
responsive to the entry of appropriate instructions into 
control computer 120. Accordingly, the operator can 
control the various modes of authorization made available 
by the present invention. Furthermore, control computer 
120 may generate teletext data. The teletext data may or 
may not be compressed. 

In addition, control computer 12 0 controls 
multiplexer 110 to time division multiplex the compressed 
medium and high data rate streams output from compressors 
101(1) to 101 (m) and the low data rate streams output 
from formatters 105(1) to 105 (n) into a serial data 
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Stream for output to modulator 13 0, The high speed data 
link connecting multiplexer 110 and modulator 13 0 may be 
coaxial cable, optical fiber or twisted pair, so long as 
the transmission is relatively noise free and at 
sufficient data rate. In a preferred, but nonetheless 
nonlimiting, embodiment the control information and the 
data streams are encrypted. Modulator 13 0 then modulates 
the multiplexed digital data stream on to a carrier and 
up converts the carrier as necessary for transmission 
via, for example, C or Ku band freq[uencies through a 
satellite antenna 140. Modulator 13 0 may preferably 
comprise a quadrature phase shift key modulator known in 
the art for satellite transmission. Satellite antenna 
140 beams a signal including the modulated data to 
satellite 160 which may be functionally referred to as a 
transponder. Transponder 160 simply repeats the received 
signal toward earth and satellite receiver antenna 151. 

Receiver site 150 typically includes a 
tuner /demodulator 154 for selecting one of a plurality of 
channels to which satellite tuner/ demodulator 154 may be 
tuned. Tuner/ demodulator 154 down converts and outputs 
a demodulated data stream to clock and data recovery 
circuit 155. Clock and data recovery circuit 155 in turn 
outputs an error corrected data stream. and 
synchronization data to demultiplexer 158 . Additional 
information concerning a suitable clock and recovery 
circuit may be obtained from U.S. Patent Application 
Serial No. (Attorney Docket No. 44852-A-549) , entitled 
"Method and Apparatus for Locating and Tracking a QPSK 
Carrier", filed concurrently herewith and incorporated 
herein by reference. A user may input a selected channel 
via a selector, e.g. remote control or using push buttons 
on a panel thereof, etc. The selector will be referred 
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to herein as KBD 156. The channel selection information 
is sent to display control processor (DCP) 153. Under 
the control of DCP 153, the demultiplexer 158 outputs 
control information corresponding to the selected channel 
to DCP 153. 

The control information may be encrypted as 
discussed above. Accordingly, the DCP 153 supplies the 
encrypted control information to digital compression in- 
board security element (DISE) 157. DISE 157 decrypts the 
control information and determines whether the decoder is 
authorized to receive the selected channel. If so, the 
DISK 157 supplies location information and decryption 
information to the demultiplexer 158 via DCP 153. The 
demultiplexer 158 locates, demultiplexes (i.e. extracts), 
and decrypts the data stream and then provides the 
demultiplexed data streams to various output ports tcj 
subscriber equipment 159 via peripheral data processors 
152. In one preferred embodiment, the demultiplexer is 
an application specific integrated circuit (ASIC) . 
Further details concerning the operation of the 
demultiplexer 158 and the peripheral data processors 152 
may be obtained from U.S. Patent Application Serial No. 
(Attorney Docket No. 44642-A-547) , entitled "A Multi- 
Service Data Receiver Architecture" , filed concurrently 
herewith and which is incorporated herein by reference. 
Details of a TTX processor will be discussed in greater 
detail below. 

The user or subscriber equipment may comprise, for 
example, standard or high definition television reception 
equipment, digital audio reception equipment, digital 
data processors or computers, video game equipment, 
facsimile receiver/printers, energy management equipment 
and the like. 
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The receiver site 150 may not: only be a subscriber 
-to services but may be a provider of services such as a 
cable television system operator- In such a scenario, 
the receiver site 150 may not include typical subscriber 
equipment 159 but may include cable television system 
headend equipment known in the art including television 
modulators and digital audio service providing equipment 
and the like. 

Referring now to Figure 2A, there is shown a generic 
frame having highly flexible characteristics. However, 
it will be recognized that the present invention may be 
practiced in connection with other data frame structures, 
whether they are more flexible or less flexible than that 
described below, without significantly diminishing the 
advantages of the present invention. The static or fixed 
elements of the depicted scalable multiplex according to 
the present invention are BLOCK SYNCH (or HSYNCH) and 
FRAME SYNC. All Other depicted elements of the frame are 
flexible and may change from medium to medium and from 
frame to frame. For example, Reed-Solomon error 
correction parity data may be provided for satellite 
transmission and omitted for less error prone forms of 
media. 

PACKETS data comprises control information as well 
as low speed data services, such as, for example, TTX 
data. Moreover, the delineation between what is shown as 
PACKETS data and areas for medium speed (audio) and high 
speed (video) data portions are flexible, and the figure 
is not intended to show that the boundaries between such 
forms of data is fixed at any one point in the frame. A 
predetermined structure is provided to the frame in that 
FRAME SYNCH follows the first byte of HSYNCH in a frame 
according to the present invention. PACKETS data follows 
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FRAME SYNCH, followed in turn by medium speed (audio) and 
high speed (video) data in that order. 

There will always be some PACKETS data for control 
purposes but depending on the priorities of data services 
to be transmitted there may not exist low speed data 
portions thereof, medium speed data sections or high 
speed data sections of a particular frame. a more 
detailed discussion of the data frame structure is found 
in U.S. Patent Application Serial No. (Attorney Docket 
No. 44639-A-542), entitled "System and Method for 
Transmitting a Plurality of Digital Services Including 
Imaging Services," filed concurrently herewith and which 
is incorporated herein by reference. Further details 
concerning HSYNCH and FRAME SYNCH determination and 
recovery at a receiver may be found in U.s. Application 
Serial No. (Attorney Docket No. 44641-A-546) , entitled 
"Memory Efficient Method and Apparatus for Synch 
Detection," filed concurrently herewith and incorporated 
herein by reference. 

The term PACKETS is intended to refer to a 
collection of, for example, control or system data blocks 
which are intended to signal or control a receiver to, 
for example, identify the data types or data services and 
the respective data beginning and ending boundaries to 
follow. The control data blocks may serve to limit the 
variety of services available to an end user as well as 
provide a basis upon which the end user may control his 
receiver to receive and output data services as he 
chooses. In other words, according to some applications, 
the user's selection of services may be limited by their 
on-hand equipment and their preferences to particular 
ones of the authorized services in particular 
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arrangements of the various multiplexed data streams or 
blocks that follow in the data stream. 

Low speed data refers to teletext, facsimile, 
conditional access, alarm, energy management, certain 
audio and other data streams which typically exhibit data 
rates of less than sixty-four kilobytes per second. 
Medium speed data refers to more sophisticated forms of 
audio such as "surround-sound" and medium speed data 
rates between, for example, 64 kilobytes per second and 
Tl carrier or Dl (telecommunications) rates of 
approximately one megabit per second. High speed data 
refers to some compressed forms of video transmission up 
to data rates required for high definition color 
television, be it in a MUSE, European, so-called Grand 
Alliance proposed U.S- format or other HDTV format. Such 
a structure is not intended to be fixed; for example, the 
present suggested data rates may be broken into only two 
regions of low and high speed data. Nevertheless, for 
example, low speed data will always be included within 
PACKETS data and precede higher speed data sections of 
the frame, and high speed data will always follow slower 
speed data and precede the first HSYNCH and FRAME SYNCH 
words for the next frame. 

The size of a particular frame is dictated by the 
transmission medium and the data to be carried. One of 
the featxires of the data frame format discussed herein is 
a minimization of the number of bytes utilized for 
authorization of services and a maximization of the 
pay load or information data portions of the frame. Thus, 
transmitter power and signal to noise objectives are 
achieved along with information pay load maximization. 
Then, large frames are inherently more efficient, and 
there is an improved tolerance of long burst errors, for 
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example, in a cable or satellite environment. Other 
factors weigh against the choice of too large a frame. 
These include the speed of achieving synchronization at 
a receiver and the cost of error correction circuitry 
such as memory costs at a receiver site. 

In an error-prone environment, error protection is 
provided by a Reed-Solomon block code denoted REED- 
SOLOMOM and appearing in Figure 2 A as a narrow but long 
rectangular column at the right of the figure. As is 
shown in either Figure 2A or 2B, the Reed-Solomon block 
code is appended to the information data bytes as forward 
error correction (FEC) parity bytes. The proportion of 
FEC bytes to information bytes is on the order of from 
one to ten per cent depending on the particular medium or 
mixture of media or application. Interleaving, wherein 
bytes of a number of blocks grouped in the depicted frame 
are shuffled between blocks according to a predetermined 
algorithm known to transmitter and receiver alike, may be 
employed to provide additional protection against 
extended bursts of errors. Further information 

concerning interleaving may be found in U.S. Patent 
Application Serial No. (Attorney Docket No. 44639-A-542 ) , 
entitled "System and Method for Transmitting a Plurality 
of Digital Services Including Imaging Services," filed 
concurrently herewith and which is incorporated herein by 
reference. 

A nearly square, but not perfectly square, frame is 
preferred and thus the practical maximum limit on the 
vertical dimension is about 512 lines or blocks. In 
keeping with such considerations and practical 
limitations on typical media bandwidths, a practical 
maximum number of video services is on the order of 
thirty-two and on concurrent audio services, sixty-four. 
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assuming video and audio data compression is utilized 
without greatly sacrificing received signal resolution. 

PACKETS data follows the FRAME SYNC word in the 
frame. Certain PACKETS data is utilized to identify the 
number of bytes provided in a frame for a particular 
service when byte stuffing is required. Referring to 
Figure 2B, the PACKETS data portion of the multiplex 
frame may be said to further consist of two regions: one 
region including a MUX Structure Control packet requiring 
additional forward error correction and a second region 
requiring now additional forward error correction than 
the Reed-Solomon coding provided for each row or line 
(excluding HSYNCH) . 

Other categories of PACKETS data do not require 
additional forward error correction. These include video 
and audio control, seed packets for decryption, cyclic 
system data, composite virtual channel and definition 
packets for providing what may be perceived as additional 
data services, addressed data packets for transmitting 
messages to addressed decoders, teletext and utility data 
packets and other service packets. Additional details of 
the various PACKETS data may be obtained from U.S. Patent 
Application No. (Attorney Docket No. 44639-A-542) , 
entitled "System and Method for Transmitting a Plurality 
of Digital Services Including imaging Services," filed 
concurrently herewith and which is incorporated herein by 
reference, and U.S. Patent Application Serial No, 
(Attorney Docket No. 44643-A-554) , entitled "System and 
Method for Transmitting and Receiving Variable Length 
Authorization Control for Digital Services", filed 
concurrently herewith and which is incorporated herein by 
reference. 
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Figure 2C illustrates that a sequence of frames in 
the form of Figures 2A or 2B are transmitted to a 
receiver according to the present invention. The 
sequence of frames need not be composed of identical 
allocation of packets, low speed data, etc. Rather, the 
content of individual frames may altered by the operator 
in accordance with the services and authorization control 
desired. 

Now, an encoder according to the present invention 
will be further described with reference to Figure 3 . It 
has already been described that an encoder according to 
the present invention typically involves A/V compressors 
101(1) to lOl(m). Particular suggested capacities for 
one such A/V compressor, for example, compressor 101(1) 
are to limit the number of input video streams to 1 and 
to provide up to a maximum of four audio input streams 
(or two stereo streams) each comprising left and right 
input streams. 

It has also been described that low speed data 
formatters 105(1) to 105 (n) be provided. Typically, 
however, each low speed data formatter may handle, for 
example, sixteen or even thirty-two input data streams. 
Consequently, it is contemplated that the number of such 
formatters required will number only 1 or 2. However, 
any number of low speed data formatters may be 
implemented consistent with the principles of the present 
invention. Low speed data formatters typically receive 
low speed data in a predetermined format, such as RS23 2, 
and strip the data of any header data, start data, stop 
data, parity data and such depending on the predetermined 
and identified input data stream so that only true 
information carrying data remains in a serial data 
stream. 
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Now, the multiplexer 110 of Figure 3 will be 
described in further detail with reference to Figure 4. 
Audio/video service streams Al to An are received from 
audio/video compressors at audio/video data buffer 410. 
Service multiplexer 110 operates to multiplex a plurality 
of digital service streams for transmission to remote 
locations. Also shown are inputs to a low speed data 
buffer 412 from low speed data formatters 105(1) to 
105 (n). Buffer 410 (audio/video) and buffer 412 for low 
speed data preferably signal a buffer fullness condition 
to the next functional element, for example, encryption 
block 415, if encryption is desired, or on to multiplex 
frame formatter 418 for low speed data. Encryption block 
415 is intended to represent the inclusion of, for 
example, single or double tiers of encryption in 
accordance with seeds and keys and particular," 
predetermined algorithms as required for the digital 
service streams, for example, in a pay environment. 

Other digital data is input from a text/graphics 
input computer, for example, teletext data to text data 
processor 416 via computer interface 414 to the service 
multiplexer 418* Conditional access data is input, for 
example, from a billing computer or subscriber service 
computer for storage in conditional access data buffer 
417, Conditional access data typically defines the 
services, especially pay services, to which a subscriber 
has subscribed. This data interfaced also via interface 
414 is processed and packeted into protect region 1 
PACKETS via conditional access data processing block 417 
for input to multiplex formatter 418. 

Thus, at the output of multiplex (MUX) block 418 is 
a multiplexed frame structure as described by Figures 2A, 
2B and 2C. The output digital stream is Reed Solomon 
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encoded according to an appropriate encoding scheme 
depending on the noise characteristics of the 
transmission media by a well known Reed Solomon encoder 
4 54. Then, preferably in a highly noisy environment, the 
frame is interleaved on a byte(s) (rows and columns 
switching) basis at interleave block 462. Interleave 
circuit 462 interleaves the data frame by transposing row 
and column addresses of data within the frame. Lastly, 
HSYNCH and FRAME SYNCH are inserted into the frame just 
prior to transmission at synch insert block 458. This 
data then appears at a receiver at its original location 
in the frame while all other data is interleaved. 

The format of the TTX information will now be 
described. The TTX system supports two types of TTX 
packets: a header row packet and a data row packet. The 
header row packet defines the characteristics of the data 
row packet (s) that follow it. In a preferred embodiment, 
the data row packet comprises 40 8 -bit characters. of 
course, the present invention is not limited in this 
respect. One of skill in the art will recognize that an 
alternative number of characters as well as an 
alternative number of bits per character can be 
implemented . 

Figure 5 illustrates a preferred configuration of a 
header row packet. The specific fields and bit 
allocation should not be considered to limit the present 
invention. The PACKET TYPE field identifies the packet 
as a teletext header packet. Accordingly, a filter (not 
shown) in the demultiplexer 158 can extract a TTX header 
packet from other data. DECODER TYPE enables "filtering" 
based upon decoder type in the event that different types 
of decoders are used in the system. The concept of 
filtering in connection with the present invention will 
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be discussed in greater detail below ♦ The ENCRYPT FLAG 
indicates whether the page is encrypted or not. 
Accordingly, the decoder can determine whether or not to 
decrypt the teletext data by the ENCRYPT FLAG. The 
FORWARD LINK FLAG and the BACKWARD LINK FLAG indicate 
respectively whether the page is forward and backward 
linked. A value of "1" for any of ENCRYPT FLAG, the 
FORWARD LINK FLAG, and BACKWARD LINK FLAG may represent 
enablement of the feature and a value of "0" may 
represent a disablement of the feature. Of course, it 
will be recognized that any particular protocol is 
acceptable so long as the transmitted information is 
properly understood at the decoder. 

The BOX MODE indicates whether or not a page is 
displayed on the subscriber's viewing screen in a box. 
If a page is boxed, the portion of the screen surrounding 
the text may be specified to be black or video. In one 
preferred embodiment, two bits are assigned to BOX MODE. 
Of the two bits, a BOX ENABLE bit indicates whether BOX 
MODE is enabled and a BOX BACKGROUND bit indicates 
whether the background is black or video. 

As pages are placed onto transmission an increasing 
portion of TTX bandwidth is occupied. This is 

particularly true where teletext support of multiple 
services is provided. As a result, the grab time for 
specific pages is increased. The START ROW field reduces 
the number of rows that are required to be transmitted 
per page by specifying the first non-empty row. 
Accordingly, transmission bandwidth need not be wasted 
transmitting the empty rows at the top portion of pages 
such as, for example, caption pages which usually only 
have a single row of text near the bottom of the screen. 



- 21 



wo 95/15647 _ _ PCT/US94/13846 

START ROW further implements a page annotation 
feature of the present invention, which reduces the 
transmission requirements for pages that have empty rows 
embedded within text rows, m addition to indicating the 
first non-empty row of text, START ROW indicates the row 
in which all subsequent text rows are to be placed. 
Therefore, empty rows between rows of text on a page may 
be omitted by including a second header row packet with 
the new START ROW. The annotation header row packet is 
differentiated from the page header row packet by a 
single bit START FLAG. When START FLAG is, for example, 
"l", the header is a page header indicating that a new 
page is about to be received and all page memory should 
be cleared. Any subsequent headers with START FLAG 
having a value, for example, of "0-, are annotation 
headers and cause all subsequent text rows to be 
annotated onto the page in the appropriate row indicated 
by START ROW. Thus, START FLAG signals whether the 
particular page is a new page or an annotation page. 
Examples of the use of the START ROW and START FLAG 
fields in connection with start pages and annotation 
pages are provided below. 

one of a plurality of character sets (e.g., 32 in 
one preferred embodiment) may be selected using the 
CHARACTER SET field. The PAGE NUMBER field enables the 
decoder to select pages of text according to page number. 
Thus, the transmitted PAGE NUMBER can be used to filter 
a transmission so that only the requested page of text is 
grabbed. Accordingly, PAGE NUMBER may be considered a 
filter field for purposes of the present invention. 

One preferred teletext header that includes eight 
aggregate filter fields (also referred to herein as 
filter fields) will be discussed below. However, the 
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number of aggregate filter fields may vary depending on 
the requirements, for example, of the operator, the 
system, or the subscriber • The eight general purpose 
aggregate filter fields FILTERS 1-8 are available to 
allow the broadcaster and decoder to selectively screen 
the teletext pages. These eight fields may be defined by 
the broadcaster as desired. Each aggregate filter field 
has an associated value. 

By way of example, several preferred uses of the 
filter fields are discussed below. FILTER 1 may be a 
service number filter having, for example, an 8 -bit value 
for allowing pages to be designated for specific services 
within a service category (e.g., TV service #1 may have 
a different teletext page than TV service #2) . FILTER 2 
may be a time zone filter having, for example, a 3 -bit 
value that allows time zone specific data to be retrieved 
by the decoder. The broadcaster may specify that any 
text page is time zone specific at the time of broadcast. 
For example, the broadcaster may wish to transmit text 
reporting a 3:00 PM Eastern Standard Time start time of 
a particular show for display only at televisions within 
the region using Eastern Standard Time. If FILTER 2 is 
not enabled (i.e., the text is not time zone specific), 
the text page will be grabbed by decoders regardless of 
the time zone. When enabled, the encoder could use an 
additional header to annotate the time and date row onto 
a previous time zone independent page of text. The time 
zone of the decoder may be programmed into the DISE, and 
may be changed by the broadcaster using an addressed data 
packet (ADP) specific to the decoder. 

A text page may be further designated according to 
service category, for example, TV, radio, data, etc., 
using FILTER 3. FILTER 3 has 5-bits in the instance 
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illustrated in Figure 5. By way of example, a TV service 
may have a specific black out page which is different 
from radio, data, or text blackout page. By enabling 
FILTER 3 and assigning each service category a specific 
code, a TV service specific black out page can be 
achieved. 

FILTER 4 and FILTER 5 may be used to designate 
information specific to language or security element 
using, for example, 4 bits and 1 bit, respectively. a 
subscriber may enter a desired language for service in 
the decoder via a keyboard. Moreover, each decoder may 
have a decoder type definition programmed as a fixed 
value in its decoder internal security element (DISE) . 
Accordingly, the decoder filter field would be responsive 
to the programmed decoder type definition. By using 
FILTER 4 and FILTER 5, the text page would only be 
displayed at decoders having a matching language and 
security element filter. Additional FILTERS 5-8 may be 
used for other purposes selected by the broadcaster. 
Alternatively, one or more FILTERS could be reserved for 
future purposes. 

A powerful advantage of the present invention is the 
ability to combine filters to enable the broadcaster to 
control which subscribers receive a particular page of 
text. For instance, a page of text may represent a video 
black out page for display by French language. Eastern 
Standard Time decoders. Alternatively, menu pages that 
are common to all services and time zones may be 
transmitted . 

A FILTER ENABLE byte is preferably included to 
indicate which of FILTER 1-8 are enabled. For example, 
FILTER ENABLE may have a bit that corresponds to each of 
the available filters. A "i" may indicate that a 
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particular filter is activated and a "0" may indicate 
that the filter is disabled, or vice versa. When a 
FILTER ENABLE bit indicates that the corresponding filter 
is activated, the teletext page will be grabbed only if 
the value in the designated FILTERS 1-8 match a 
corresponding filter value stored in the decoder. When 
a FILTER ENABLE bit indicates that the corresponding 
filter is disabled, the teletext page is grabbed if all 
other enabled filter values match. Of course, the FILTER 
ENABLE field may be implemented in numerous other ways. 

A TEXT ELEMENTAL STREAM NUMBER field is used by the 
encoder to indicate the physical text service number used 
for encryption. The physical text service number, 
encryption, and decryption will be discussed further 
below. This field is ignored when the ENCRYPT FLAG 
indicates that there is no encryption. The decoder may 
use the TEXT ELEMENTAL STREAM NUMBER field to determine 
seed validity if required. 

FIGURE 6 illustrates one preferred embodiment of a 
teletext data row packet. The PACKET TYPE field 
identifies the packet as a teletext data row packet. 
Accordingly, a filter (not shown) in the demultiplexer 
can extract a teletext data row packet from other data. 
DECODER TYPE enables filtering based upon the type of 
decoder. The remainder of the teletext data row packet 
may be allocated for teletext data. For example, 4 0 8- 
bit characters (i.e. 320 bits total) may comprises a 
teletext row. However, this is intended merely as an 
example. The number of total bits (which would determine 
the number of characters if the number of bits per 
character were fixed) and the number of bits per 
character may vary in accordance with the present 
invention. 
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The encoder may be configured to construct the TTX 
header and data row packets as discussed above. The 
reception of TTX information by the decoder will now be 
discussed. The demultiplexer 158 determines whether a 
received packet is a teletext packet (TTP) as opposed to 
another packet according to its packet type information. 
The entire TTP is extracted from other packets and is 
transmitted to a Micro-processor and Teletext (PMS) 
section of the demultiplexer 158. One of the functions 
of the PMS may be to perform multiple page grabs of 
teletext pages. The PMS must be able to handle the 
maximum data rate without losing any data. it is 
preferred that all TTPs have the same length. 
Difficulties handling the received TTPs having different 
lengths may arise if the demultiplexer 158 expects the 
header in a specific location. 

The demultiplexer 158 compares the page number of 
the header row packet with a requested page number. A 
particular page number may be requested as a consequence 
Of a subscriber's channel selection, for example, or 
automatically by the decoder upon the occurrence of an 
event- If the requested page number is found in the 
received data, the text data packets that follow the 
header row packet are written into a memory, e.g. a 
random access memory (RAM) , until a new header packet is 
received. The demultiplexer 158 can store 16 text pages 
including header row data and have four page number 
comparators in one exemplary embodiment. When a page has 
been received and written to RAM, a page grabbed status 
flag will be set for the DCP 153. 

The DCP 153 command structure may comprise a page 
grab command, page number, compare register number (e.g., 
0-3), and RAM page to write to (e.g., 0-15). Status read 
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commands return the current status for the outstanding 
page grabs and thereby permit the DCP to monitor the 
status of page grabs. The DCP 15 3 and the demultiplexer 
158 have access to the text header flags using a Read RAM 
command. 

The text header may also include filter values for 
category, service, time zone, language, security element, 
etc. Each of these fields can be enabled or disabled via 
the filter enable flags. The demultiplexer 158 sets a 
row counter to the starting row number in the header row 
packet. The demultiplexer will not modify current data 
in the previous text rows to ensure proper page 
construction. If the text page requires space characters 
in the previous rows, either the encoder may transmit a 
full page or the DCP may issue a clear page command. The 
demultiplexer then checks for page overflow to ensure 
that is does not write into the next text page in RAM. 

Row annotation and filtering may cause pages to be 
reconstructed row by row in no particular order. A 
single row may be erased, created, and overwritten before 
a page is reconstructed. If a page is also being 
displayed at the same time it is reconstructed, the 
display may behave erratically. While reconstruction is 
in progress, rows may appear, disappear, and then re- 
appear with different data. The rate at which this 
occurs depends on the number of annotation rows required 
to construct the page. 

To avoid this difficulty, the DCP 153 may implement 
page swapping thereby ensuring that reconstruction and 
display of a page do not interfere with each other. The 
DCP 153 may request page grabs only to a RAM that is not 
on display. Once the page has been grabbed, the 
demultiplexer 158 must discontinue grabbing the page and 
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inform the DCP 153 that a grab is completed. The DCP 153 
can then cause the completely reconstructed page to be 
displayed and initiate another grab into a non-displayed 
RAM. By reissuing the grab, the DCP 153 implements a 
continuous grab. 

The demultiplexer 158 must be capable of 
automatically stopping a page grab as soon as a page has 
been reconstructed. If it were to continue to grab the 
page, the DCP 153 could cause the page to be displayed 
while it is being reconstructed. The indication to the 
DCP 153 that the page grab has been completed should only 
be set when a complete page has been reconstructed. This 
is indicated in the demultiplexer 158 by a matching 
header row (i.e., a header row having the correct page 
number and filter values) with the START FLAG set 
followed by another header row with a START FLAG set. 

The ENCRYPT FLAG indicates that the current 
annotation page is encrypted. Without limiting the 
invention, the encryption may be conducted on an 
annotation page by annotation page basis. Encryption may 
be performed only on data rows following the header row, 
and a complete page may consist of encrypted and non- 
encrypted rows. The DCP 153 will load the text 
decryption seed every session. When the demultiplexer 
158 finds the page header, it loads the current text seed 
for the session and decrypts the entire page. 
Accordingly, the text data may be stored in the clear in 
the RAM. 

The display support, logic used to display a page 
onto a television screen, for example, controls the text 
data to be sent to the character generator. It also 
controls the display attributes requested by the DCP 153 
or from the TTX header row packet. The character set 
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number allows selection from several font ROMs. For 
example, a 5-bit number may be used as upper address bits 
in addition to an 8-bit text data. Thus, the CHARACTER 
SET field of the header row packet may form part of an 
address for retrieving a particular character in a 
particular font from ROM. 

Figure 7 illustrates an exemplary embodiment of 
multiple page grab logic 700 of a demultiplexer 158. The 
multiple page grab logic 700 comprises page grabbers 710- 
1 to 710-n, page display logic 750, and page display 
random access memory (RAM) 760. 

After extraction from the multiplexed signal in 
another portion of the demultiplexer 158, a received TTX 
header row packet 705 is sent to each of the page 
grabbers 710-1 to 710-n. However, different page 
grabbers may grab different pages according to ^ the 
requested page and/ or requested filter values supplied 
thereto by the DCP. Different requested page and/or 
requested filter values may be applied to each page 
grabber in order to control the page grabbers to grab 
different pages. Each of the page grabbers 710-1 to 
710-n may be identical in structure and operation. 
Accordingly, the description of the operation of page 
grabber 710-1 below is equally pertinent for any of the 
other page grabbers and a specific discussion of page 
grabbers 710-2 to 710-n will not be provided herein. 

Page grabber 710-1 comprises a page comparator 715- 
1, AND logic circuit 72 0-1, aggregate filter comparator 
725-1, page grab logic 730-1, decryptor 735-1, and page 
construction random access memory (RAM) 740-1. The AND 
logic circuit 72 0-1 and the page grab logic 7 3 0-1 may 
together be considered a page grab logic circuit. 
Assuming that the received TTX header row packet is 
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supplied to page grabber 710-1, the PAGE NUMBER field is 
supplied to the page comparators 715-1 where it is 
compared to a requested page number. The page comparator 
outputs a matching signal to an AND logic circuit 720-1 
on the basis of the comparison to indicate whether or not 
a match occurred. In addition, the FILTER field and the 
FILTER ENABLE field of the received TTX header row packet 
are supplied to an aggregate filter comparator 725-1. 
The aggregate filter comparator 725-1 compares the FILTER 
field values with requested filter values and compares 
whether the particular filter is enabled at all. The 
aggregate filter comparator 725-1 outputs a matching 
signal to AND logic circuit 720-1 on the basis of the 
comparison to indicate whether or not. a match occurred. 
Details concerning the determination of an output value 
for an aggregate filter comparator are provided below in 
connection with Figures 9 and 10. 

If, for example, both the page comparator 715-1 and 
the aggregate filter comparator 725-1 indicate a match, 
the AND logic circuit 720-1 outputs a first signal, e.g., 
a "1", to the page grab logic 730-1. If, however, either 
the page comparator 715-1 or the aggregate filter 
comparator 725-1 do not indicate a match, the AND logic 
circuit 720-1 outputs a second signal, e.g., a "0", to 
the page grab logic 730-1. 

In addition to receiving the output from the AND 
logic circuit 720-1, the page grab logic receives various 
other fields of the received TTX header row packet, such 
as PACKET TYPE, START FLAG, and START ROW. The TTX data 
stream, which may be comprised of the data row packets, 
is decrypted in decryptor 735-1 and then supplied to the 
page grab logic 730-1. The page grab logic 730-1 
determines on the basis of the signal from the AND logic 
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circuit 720-1 /hether the received TTX header row packet 
describes a teletext information it should grab. If not, 
the next TTX header row packet is interpreted. 

If TTX header row packet describes teletext 
information that should be grabbed, the page grab logic 
73 0-1 implements a state machine that is used to maintain 
the page construction in page construction RAM 740-1 • 
After extraction from the multiplexed signal by a portion 
of the demultiplexer, TTX data stream is applied to the 
multiple page grab logic 700, Page construction RAM 740- 
1 is constantly updated with data from the TTX data 
stream that is supplied via the page grab logic 73 0-1. 
As the TTX data stream is received, the header row packet 
is interpreted by page comparator 715-1, aggregate filter 
comparator 725-1, and page grab logic 730-1. The 
information from the header row packet 705 is used by 
page grab logic 730-1 to generate read/write commands, 
RAM enable commands, and address information that place 
subsequent data rows into the correct address in page 
construction RAM 740-1 to form the portion of the 
teletext page defined by the teletext header row packet. 

Update of the page construction RAM 740-1 stops when 
the requested page is completely grabbed. At this time 
the page grab logic 730-1 sends a "grab complete" signal 
to page display logic 750. The grab logic. 730-1 then 
releases control of the page construction RAM 740-1. The 
page display logic 750 controls the page construction RAM 
740-1 using read/write commands and RAM enable commands 
to copy the page into page display RAM 7 60 . The 
constructed page may then be displayed from page display 
RAM 760. For example, a character generator may read the 
data out of RAM 760 and access corresponding pixel data 
in a ROM (not shown) . The character generator must 
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generate the appropriate address information to access 
the RAM and ROM. 

This implementation of multiple page grab logic 700 
offers maximum flexibility since each page is supplied 
with the complete set of logic required to grab that 
page. As a result, each page grab does not affect any 
others • 

Figure 8 depicts an alternative embodiment of 
multiple page grab logic. The multiple page grab logic 
800 includes page grabbers 810-1 to 810-n, aggregate 
filter comparator 825, decryptor 835, page display logic 
850, and page display RAM 860. Page display logic 850 
and page display RAM 8 60 operate in the same manner as 
described in connection with Figxire 7. Each page grabber 
includes a page comparator 815-1, AND logic circuit 820- 
1, page grab logic 830-1, and page construction RAM 840- 
1. As above, AND logic circuit 820-1 and page grab logic 
8 3 0-1 may together be considered to form a page grab 
logic circuit. Each of the page grabbers 810-1 to 810-n 
share an aggregate filter comparator 825 and a decryptor 
835. As a result, multiple page grabs can only be 
achieved if each page to be grabbed is encrypted in the 
same way and has the same filter settings. The multiple 
page grab logic 800 otherwise functions in a similar 
manner to multiple page grab logic 700. 

In the above description, any number of page 
grabbers may be implemented. For example, four page 
grabbers may be used in one preferred embodiment. 

Figure 9 depicts an example of a single filter 
comparator 900 that may be used in aggregate filter 
comparator 725-1 to 725-n and 825. The single filter 
comparator 900 comprises an n-bit comparator 910 and an 
OR logic circuit 920. The n-bit comparator 910 receives 
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an n-bit filter value from the received TTX header row 
packet and an n-bit filter requested value. As discussed 
above, the filter requested value may be input by the 
subscriber or read out of a memory in the decoder • The 
filter requested values may have been read into the 
memory pursuant to an instruction from the operator, the 
subscriber, or on the basis of the hardware implemented 
by the decoder. The n-bit comparator 910 outputs a first 
signal, e.g. "1", if the received filter value matches 
the requested filter value and outputs a second signal, 
e.g., "0", if there is no match. 

The OR logic circuit 92 0 receives the output of the 
n-bit comparator at a first input terminal and receives 
a filter enable bit from the received header row packet 
at an inverted second input terminal. The OR logic 
circuit 920 will output a matching signal indicating a 
"filter match" if either the filter is disabled or if the 
n-bit filter value matches the n-bit filter requested 
value. Otherwise, the OR logic circuit will output a 
"filter not matched" signal. Of course, it should be 
clear that OR logic circuit may be replaced with other 
logic circuits to produce the similar results if the 
protocol used by the n-bit comparator 910 and/ or the 
filter enable bit were different. 

Figure 10 illustrates a specific embodiment of an 
aggregate filter comparator 1000 such as that depicted as 
725-1 to 725-n in Figure 7 or 825 in Figure 8. The 
aggregate filter comparator 1000 is shown as comprising 
eight separate filter comparators 1010-1 to 1010-8 and an 
AND logic circuit 1020. Each filter comparator 1010-1 to 
1010-8 may be of the type depicted in Figure. 9. Of 
course, the use of eight filter comparators is intended 
as an example, and any nximber of separate filter 
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comparators may be implemented consistent with the 
present invention. Each filter comparator 1010-1 to 
1010-8 receives corresponding filter values, a filter 
enable value, and filter request values. Figure 10 
provides an example of the number of bits received by- 
each filter comparator. However, the number of bits 
shown is intended to match the TTX header row packet 
shown in Figure 5 and should not be considered limiting. 
The output of each filter comparator 1010-1 to 1010-8 is 
supplied to an input terminal of AND logic circuit 1020. 
The AND logic circuit 1020 outputs a matching signal 
indicating "aggregate filter match" or a signal 
indicating "aggregate filter not matched." 

As discussed in connection with Figure 9, if an 
individual filter comparator 1010-1 to 1010-8 detects 
that either the filter is disabled on the basis of the 
filter enable signal or that the filter values match the 
requested f i Iter va lues , it outputs a " f i 1 ter match " 
signal, e*g. "1". Otherwise, the filter comparators 
1010-1 to 1010-8 output a "filter not matched" signal, 
e.g. "0". Thus, the AND logic circuit 1020 outputs an 
"aggregate filter match" signal if each individual filter 
comparator 1010-1 to 1010-8 outputs a "filter match" 
signal. If, however, any one of filter comparators 1010- 
1 to 1010-8 outputs a "filter not matched" signal, the 
AND logic circuit 1020 will output a "aggregate filter 
not matched" signal. As above, AND logic circuit 1020 
may be replaced by other logic circuits depending on the 
signal protocol used. 

The configuration of the digital multiplex allows 
for dynamic creation and deletion of virtual channels. 
The filters of the TTX system allow the broadcaster to 
dynamically configure the TTX according variety of 
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Classifications, for example, language, service category, 
service number, time zone, and security element. Of 
course, the TTX system may be configured based on other 
distinctions that the broadcaster may find desirable. It 
is important to understand that the filters are definable 
by anyone who operates the system. Accordingly, the 
operator may use the filters to control which subscribers 
receive particular text and which subscribers do not. 

Furthermore, by constructing appropriate TTX pages, 
the TTX system of the present invention is capable of 
offering the following functions: network control 
including menu, help, and decoder authorization status 
pages; teletext programs, which are primarily teletext 
program offerings, for example stock reports, weather 
reports, etc.; teletext for non-teletext programs such as 
teletext captioning or business television (BTV) type 
teletext; broadcast or general messages, for example 
broadcast of a teletext page to all decoders; 
transmission of personal messages such as teletext pages 
targeted to a specific decoder or group of decoders; and 
an electronic program guide. 

The decoder is such that it always attempts to 
specify a requested page using the finest "granularity." 
In other words, the demultiplexer will attempt to grab a 
page using the highest specificity of requested filter 
values, such as specific language, specific service 
category, specific service number , specific time zone, 
specific security element, etc. A filter allows the 
broadcaster to dynamically override the requested filter 
values by proper selection of filter values in the 
transmitted signal . 

At the encoder, each TTX page may tagged as specific 
(i.e., filter enabled) or global (i.e., filter disabled) 
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for each of the filters* A global page is grabbed by the 
decoder no matter what the filter values are. In other 
words, the filters are disabled for a global page. A 
specific page is grabbed only by decoders that have 
matching filter values . By selectively transmitting 
global or specific pages, the broadcaster may control 
what gets displayed by a decoder when it grabs a page. 

Furthermore, the operator can reconfigure the filter 
by creating pages that allow a subscriber to make a 
selection. For example, a operator can allow subscribers 
to select between Spanish language and English language 
text by creating a menu page inviting the subscriber to 
make a selection. The transmitted Spanish page can be 
transmitted with a different filter value than the 
English page. Responsive to the subscriber's selection, 
the page grab logic will grab the page having the 
selected filter value. 

The following examples are designed to illustrate 
the operation of a filter system for implementing a 
tiered television service network. In a simple case, the 
network comprises one television service that is 
authorized by tiers. No other authorization features 
(such as blackout, per-per-view (PPV) , impulse pay-per- 
view (IPPV) , free time, etc.) are supported. The minimal 
TTX support may consist of the following three TTX pages: 
"No KOM" (KOM refers to the "key of the month" which is 
a basic authorization control) ; "Service Tier Not 
Authorized" ; and a main menu. All filters would be 
disabled for these pages thereby allowing every decoder 
to receive them. 

Figure 11 illustrates the network consisting of one 
television service having the three TTX pages. Each 
column represents a filter, in this case service 
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category, service number, and time zone. Of course any 
number and type of filter may be added depending upon the 
type of classification the operator wishes to set up. 
The global colvimn represents the condition where the 
filters are disabled. Figure 11 may be considered to 
represent the situation where other available filters are 
disabled. . 

Figure 12 illustrates an example where a single 
radio service is added to the network of one television 
service depicted in Figure 11. The TTX configuration may 
be modified to allow for both television service and 
radio service categories. While the "No KOM" and "main 
menu" pages remain global pages, a "Radio Authorized" 
page is created and the "Service Tier Not Authorized" 
page is made into two pages: a "TV Service Not 
Authorized" page and a "Radio Service Not Authorized" 
page. The creation of the category specific "Service Not 
Authorized" pages is accomplished by creating the two 
pages and enabling the category filter accordingly. 

The "Service Not Authorized" pages may be created in 
several ways. The simplest way is to create two 
independent images for the two pages. While more 
complicated, it is more efficient in terms of 
transmission bandwidth to create a global "Service Not 
Authorized" template page and two annotation pages that 
are particular to the services. The global template page 
would hold the portion of the page that is common to both 
service categories, for example, "You Are Not Authorized 
For." The annotation pages hold the TTX rows that are 
specific to the service, such as "The Prime Movie 
Channel" for the television service category or "Easy- 
Listening Radio" for the radio service category. An 
example of such pages is depicted in Figures 13A and 13B. 
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A third way to create the "Service Not Authorized" pages 
is to create a global page that is specific to one of the 
service categories, e.g. a "The Prime Movie Channel Is 
Not Authorized", and create annotation rows that 
overwrite the television specific portions of the global 
page with radio specific text. Accordingly, the global 
page acts as a default page in the event that a specific 
selection is not made by the system operator. 

With reference to Figures 13 A and 13B, it can be 
seen that row 8 contains the common row and therefore 
constitutes the global category page. It is marked as 
protected on the global level in the left column, and 
thus cannot be changed by operators authorized only to 
create pages for television or radio. All other rows may 
be filled with category specific text. In the examples 
of Figures 13A and 13B, only row 9 holds category 
specific text. 

The transmission of the pages for Figures 13A and 
13B require only six (6) rows of TTX: a header row and a 
data row for the global category, a header row and a data 
row for the television category, and a header row and a 
data row for the radio category. A format for thie TTX 
rows is illustrated in Figure 14. 

Figure 15 illustrates the example where multiple 
radio services are provided. The creation of two or more 
radio services may be supported by using a service number 
filter* In the example of Figure 15, the "Radio 
Authorized" page has been left as a radio category global 
page. Therefore, any authorized decoder tuned to a radio 
channel will get the same page. The "Radio Authorized" 
page could easily be made radio service specific by 
applying the service number filter to the page. 
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The "Radio Not: Authorized" page is specific for each 
of the radio services, in this example, three as shown in 
Figures 16A-16C. In each page, row 7 is protected as a 
global row. Row 11 is a radio category specific row and 
is, thus, conunon to all radio category pages. Row 9 
contains the radio service specific text. Transmission 
of the TTX support for the configuration depicted in 
Figures 15 and 16A-16C requires twelve (12) rows of TTX. 
The twelve (12) rows of teletext are depicted in Figure 
17. 

Figure 18 depicts the example of Figure 15 with the 
addition of television service time zone information. 
The television "Service Not Authorized" page is received 
by all decoders not authorized for television. In this 
example, the information presented in the television 
"Service Not Authorized" page could contain the start 
time of the next television program. Accordingly, the 
user would be prompted to try again at later time. 
However, the start time of the next television program 
may be different depending on the time zone in which the 
decoder is located* The local time for a particular 
decoder is displayed in the ideal case. A time zone 
filter may be used to implement local time display across 
a variety of time zones. 

Because there is only one television service in the 
present example, there is no need for a service number 
filter for the television service category. Accordingly, 
the service ntimber filter for the television category may 
be disabled. It should be clear that if several 
different television services were implemented, a service 
filter for the television category may be easily 
implemented. In the present example, however, the time 



- 39 - 



wo 95/15647 PCT/US94/ 13846 

zone filter is set for each time zone that is supported 
as illustrated in Figure 18 * 

Figures 19A-19D illustrate the individual TTX pages 
that may be created. As in the above examples, row 7 in 
each of Figures 19A-19D remains global, rows 9 and 11 are 
category specific, and row 12 is time zone specific. 
Figure 20 illustrates the various rows of information 
used to transmit. In all, twenty-two (22) rows are 
required to transmit the "Service Not Authorized" page 
for all categories, services, and time zones. 

Figure 21 illustrates the example of Figure 18 with 
the addition of a closed captioning to support, for 
example, foreign languages. Line 21 captions (i.e., 
captions which appear on line 21 of the displayed 
television signal) allow support of dual language closed 
captions. The availability of such closed captioning can 
be facilitated by enabling a language filter. In the 
previous examples, the global pages were said to be 
available to all decoders without restriction. However, 
if a language filter is implemented, all pages would be 
available to all decoders without restriction only if the 
language filter was also disabled for all pages. An 
operator may choose to provide full dual language support 
by creating all of the required TTX pages for the second 
language and setting the dual language filter 
appropriately. Alternatively, English may be used as a 
default global language and the alternate language alone 
can be supported with closed captioning. Thus, all pages 
would be in English with only the caption page selectable 
to the alternative language. The latter example is 
depicted in Figure 21. 

The system of TTX support for multiple virtual 
channels requires operator maintenance. Accordingly, it 
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is therefore convenient for operators bestow limited 
authority on maintenance persons^ hereinafter referred to 
as users, to perform network maintenance functions. It 
should be noted that "users" in this context differs from 
"subscribers" to whom the services are provided. In an 
embodiment of the present invention, a user is defined 
with a user name and privileges. The user name 
identifies the user to the system. Privileges define the 
user's responsibilities. Privileges may have two 
components: scope and rights. Scope is the segment of 
the network available to the user. The rights define 
what actions the user is permitted to take in the 
available network. 

For example, a user may have the right to VIEW/ 
EDIT, or CREATE. VIEW rights only permit the user to 
read data. EDIT rights allow the user to read and modify 
any data within the user's scope. The CREATE right 
allows the user to view and edit data, as well as set 
filters to any value within the user's scope. 

The scope may be specified based on the filters. 
Each scope filter may be set to the following values: 
GLOBAL, ALL, or a list of specific filter values. The 
setting of a scope for a user defines which set of page 
filters are accessible, not what the page filters are 
themselves sot to. Therefore, page filters and scope 
filters as used herein must be distinguished. As noted 
above, scope filters define the list of accessible page 
filters. The user's scope consists of all data that pass 
the scope filters. When a filter is set to GLOBAL, only 
data that has the filter disabled will pass. A filter 
set to ALL will permit all data to pass. A filter set to 
specific values will only allow data with the filter 
disabled or with the specific filter values to pass. 
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The following example illustrates how users can be 
created. It is assumed that a network has a single 
television service. Each system will have a TTX 
administrator will full privileges as illustrated by the 
definition shown in Figure 22. Because the only service 
offered is television service, only the TTX administrator 
is required. The TTX administrator creates complete 
pages* There is no reason to restrict access because 
there are no other users. 

Figure 23 illustrates the example of Figure 22 where 
a single radio service is added. The addition of the 
radio service can be accommodated by creating a user to 
manage the television service and a user to manage the 
radio service. The television manager is assigned all 
television related responsibilities. Accordingly, the 
risk that the TTX administrator accidently modified radio 
service data when accessing television related data is 
reduced . 

As can be seen from Figure 22, the TTX administrator 
can disallow modification of language dependent data by 
the television manager and the radio manager by defining 
their scope and rights in connection with the language 
filter as GLOBAL and VIEW, respectively. All data has 
the language filter disabled for this example, and the 
TTX administrator has reserved the right to create new 
languages and has restricted the rights of the radio and 
television managers thereto. Both managers are given 
view rights to language data to thereby allow them to 
retrieve pages. 

The managers have been given CREATE rights to their 
respective categories. This allows them to modify and 
create category specific data for their categories. 
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The TTX administrator creates the global "Service 
Not Authorized" page shown in Figure 24A, As can be 
seen, rows 1-7 and 13-19 have been designated as global 
rows. Only users who have at least EDIT rights with 
their scope set to ALL or GLOBAL on every filter may 
modify these rows. Rows 8-12 have been allocated for use 
by category managers. Because the television and radio 
service managers are invested with CREATE rights with 
respect to their categories, they may customize rows 8- 
12. For example, the television manager may create the 
page shown in Figure 24B. The radio manager may create 
the page shown in Figure 24C. Note that rows 8-12 have 
been allocated for television category use by the 
television manager and for radio category use by the 
radio category manager. 

The addition of multiple radio services to the 
example of Figure 23 can be supported using the same user 
configuration, in which case the radio category manager 
would also be responsible for each radio service. 
Alternatively, new users may be created as illustrated in 
Figure 25. In Figure 25, a new user for radio service 1 
and a new user for radio seirvices 2 and 3 have been 
created. The radio manager has decided to grant the new 
radio service users EDIT rights only with respect to 
their radio services. Thus, the new radio service 
managers will only be able to modify data corresponding 
to their radio services. They are not able to create new 
radio service number specific data. With the exception 
of the TTX administrator, the radio manager has retained 
sole responsibility for allocating radio service number 
specific data. 

The radio manager creates the "Radio Service Not 
Authorized** page for radio service 1 as illustrated in 
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Figure 26A, Rows 8-12 remain radio category pages. The 
radio manager allocates row 9 for user by radio service 
1. Only having EDIT rights with respect to radio service 

1 data, the radio service 1 user cannot modify rows 8, 
10, 11, and 12. Radio service 1 user may enter data, on 
row 9 only as shown in Figure 26B, All other rows may be 
viewed but not changed. 

The radio manager must repeat the page creation for 
radio services 2 and 3. This may be accomplished by 
replacing the service filter value of 1 with 2 and 3, 
respectively • Likewise, using EDIT rights, radio service 

2 and 3 user also creates the required service pages by 
entering the appropriate data in row 9. 

Figure 27 illustrates a system similar to that of 
Figure 25 with the addition of a user definition 
supporting television time zone data. As illustrated in 
Figure 27, the new television time zone user has EDIT 
rights with respect to television time zone data and VIEW 
rights with respect to language, category, and service 
number data. Accordingly, the time zone user is 
responsible solely for television time zone specific 
pages* The television time zone user thus has the 
ability to modify television time zone specific data, but 
not create new television time zone specific data. The 
television manager has assumed the responsibility for 
allocating television time zone specific data. 

The television time zone user can create the page 
illustrated in Figure 28 for time zone 1, for example. 
The television manager may create the page of Figure 28 
with row 12 empty and allocated for time zone 1. The 
page must be recreated for each time zone with row 12 
allocated for each available time zone. The television 
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time zone user fills in row 12 with the appropriate time 
zone data« 

Figure 29 illustrates an user definition scheme in 
which closed captioning television services are 
supported* In this case, the responsibility for 
television captioning is delegated to the television 
manager. The television manager has been given CREATE 
rights to the global language and language 1. The 
television manager may thus create global and language 1 
specific data. Accordingly, the television manager is 
provided with a wide range of power to support language 
1 for all television data, not only for captions* 

As illustrated in Figures 3 OA and 3 OB, the 
television manager may create two empty pages, both 
assigned to the television category, but one for global 
language and for language 1 data. For example. Figure 
3 OA may represent an English language caption page and 
Figure 3 OB may represent a French language caption page. 

With some networks, such as impulse pay-per-view 
(IPPV) networks, for example, it is desirable or even 
necessary to provide TTX system support to guide a 
subscriber through procedures, such as to purchase an 
event for IPPV. These networks may require, for example, 
program specific information to be entered on a TTX page. 
In the case of IPPV, for example, a subscriber would 
likely be reluctant to purchase a program unless he knew 
the title and cost of the program. Such information may 
change relatively frequently and would require a 
considerable investment in manpower if the pages had to 
be manually updated and placed on transmission. 

It is possible to take advantage of circumstances in 
which broader classes of information remain relatively 
constant even though specific information changes 
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rrequently. Again, using IPPV as an example, every IPpv 
program has a title and a cost, however the exact values 
of change program to program. Accordingly, a generic TTX 
page could be created with place holders where the 
changing data can be placed. Such pages will be referred 
to herein as skeleton pages, and the place holders will 
be referred to as templates. On a program change, new 
templates may be loaded and automatically modify all 
skeleton pages. Of course, as the above description 
suggests, skeleton pages are not restricted to IPPV 
networks . 

While the following example will be described in the 
context of IPPV, it should be understood that any network 
that has relatively frequently changing data over 
relatively static TTX pages may take advantage of 
skeleton pages to automatically update pages. A skeleton 
page illustrated in Figure 31A. The "S%" attribute in 
the title row identifies the page as a skeleton page with 
a template delimiter ••%". Of course, skeleton pages and 
template delimiters can be identified in other ways. All 
templates are named and placed in the skeleton page 
surrounded by ••%•«. The placement of the "%»'s determines 
the size of the template. For example, the above page 
has the following templates: movie rating, PR; movie 
title, TITLE; stars of the movie, STARS; and the cost of 
the movie, COST. When the program is aired, the 
templates must be filled. Figure 3 IB depicts the 
skeleton page of Figure 31A having: PR = "g"; TITLE = 
It's A Wonderful Life"; STARS = "James Stewart"; and COST 
= "$ 2.50". 

Logical filters allow for the dynamic allocation and 
ordering of the physical filters discussed above. In the 
discussion of Figures 11-31B, it was assiamed that the 
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initial allocation of bits to each physical filter and 
their definitions will be sufficient to support all TTX 
features, present and future. In addition, the above 
description included implied a hierarchy for the filters. 
For example, filters were activated first by language, 
then by category, service number, time zone, etc. While 
some filter types may have an implied priority, other may 
not. For example, all things being equal, the language 
filter may have the highest priority or the lowest 
priority. However, in the context of specific systems, 
there may be a valid reason to allocate a language filter 
as the highest priority, or as the lowest priority. For 
example, the system operator may wish to create users 
responsible for maintaining a specific language. In such 
a case, the language filter may be set to have the 
highest priority. Alternatively, if pay-per-view (PPV) 
were important, an operator may set category to the 
highest priority and create users to manage the PPV movie 
category . 

A logical filter is a grouping of physical filters. 
Each physical filter may be a member of only one logical 
filter. The logical filter is created by combining all 
of the physical filter values. The physical filter 
number deteraines how the physical filter values are 
concatenated. For example, the higher the physical 
filter number the higher the bit position. Accordingly, 
a logical filter comprised of physical filters 1 (PFl) , 
5 (PF5) , and 7 (PF7) will have a physical filter value 
constructed by concatenating PF7, PF 5 and PFl, with the 
PFl bits occupying the least significant bits and the PF7 
bits occupying the most significant bits. The physical 
filter value may be padded with, for example, Os. Of 
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course, the specific ordering for concatenation and the 
padding bits should not be considered limiting. 

An existing logical filter can be extended by adding 
another physical filter to the group, or a new filter of 
any size may be created from unused physical filters by 
grouping them together. Furthermore, logical filters can 
be assigned hierarchies. A hierarchy may be created, for 
example, by assigning logical filter numbers to each 
logical filter with the lower the logical filter number, 
the higher the ordering. However, this should not be 
considered to limit the present invention. 

Encryption and allocation will now be discussed. 
Encryption is performed at the encoder and decryption is 
performed at the decoder. Additional details concerning 
encryption may be found in U.S. Patent Application Serial 
No. 08/101,974, entitled "Method and Apparatus for 
Uniquely Encrypting A plurality of Services at a 
Transmission Site", filed August 4, 1993 and incorporated 
herein by reference. The term "allocation" refers to the 
assignment of page ranges within a maximum page range for 
particular classifications of service. Allocation may 
become necessary for more limited embodiments of the 
encoder and/or decoder. In one preferred embodiment of 
the present invention, the multiplexer may perform the 
encoding or encrypting functions and thus may be 
considered an encoder or encryptor. The term "encryptor" 
may also be used herein to refer to an item or seed used 
to encrypt particular text data. 

Prior to discussing the specifics of allocation, 
encryption will be discussed briefly. in the encrypt 
block 415, the encoder may maintain a teletext seed table 
(TST) of n teletext seeds TSO, . . ., TSn, wherein n can 
be any whole ntam±)er. For example, n may be 31 thereby 
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yielding 32 teletext seeds. Each teletext seed TSO, . , 
. , TSn in the teletext seed table represents a unique way 
of encryption and may be considered a physical teletext 
elementary stream (TES) . Accordingly, the teletext seed 
table maps each teletext seed TSO, . . TSn to a 

corresponding TTX elementary stream TES 0, . . TES n* 
Alternatively, a table of TS's need not be stored in a 
table if the encryptor automatically generates TS's based 
on a TES. Accordingly, TES in the teletext header would 
indicate to the encryptor how to generate the TS's for 
encryption • 

Each teletext seed in the teletext seed table may be 
generated each cryptocycle by performing a seed expansion 
using a 32 bit random number and a seed procreation 
number. The details of the seed expansion will not be 
discussed in herein. However, the manner in which the 
teletext seeds are generated is not material so long as 
each TS is unique. In addition/ it is required that some 
mechanism be provided to for delivering all TS's to the 
decoders. Seed generation provides one method for 
generating unique TS's and for delivering them to the 
decoders. 

As discussed above, the TTX system of the present 
invention may be configured to provide such teletext 
services as network control, teletext programs, teletext 
for non-teletext programs, broadcast or general messages, 
personal messages, and an electronic program guide among 
other possibilities. The particular filter settings, 
encoder requirements, decoder requirements, and page 
range for each of these teletext features according to 
two specific embodiments will be described below with 
reference to Figures 3 2A and 32iB, respectively. It 
should be recognized that the specific embodiments 
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discussed below are intended to be mere examples and that 
other embodiments are possible. 

Three filters specify a teletext page with a 
particular service: service category, service number, and 
control. The control filter may correspond to FILTER 6, 
FILTER 7 or FILTER 8 of the TTX header row packet. As 
discussed above, the service category filter can specify 
between one of a number of service categories such as TV, 
radio, text, data, etc. The service number identifies a 
particular service offered from a service category. 
Thus, service category and service number together 
uniquely identify a particular service. The control 
filter is used to identify TTX pages which are part of a 
TTX service per se and pages which are used to support 
other services . 

For network control pages, the filter setting for 
the control filter is, e.g. "1". The category and 
service number filters may have any setting, i.e. "don't 
care" as illustrated in Figures 32A and 32B. The network 
control pages may occupy one of two page ranges depending 
on implementation for reasons discussed further below. 
The two page ranges are illustrated in Figures 3 2A and 
3 2B • Of coxirse , it should be clear that the maximum 
range of 0000-FFFF is not intended to limit the present 
invention for any of the TTX features . One of the 
teletext seeds in the teletext seed table of the encoder 
is allocated for network control pages. Any encrypted 
pages which have the control filter set must be encrypted 
with this teletext seed. In the simplest case, the 
encoder has a fixed allocation for network control pages. 
In other words, one particular seed of the teletext seed 
table will always be allocated for the network control 
pages. A more complicated implementation may require 
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dynamic allocation of TES #'s for encryption on-demand. 
In either case, the DISE of the decoder generates the 
network control seed every cryptocycle. 

Broadcast or general messages (also referred to as 
broadcast pages) have the same security concerns and can 
be handled in the same manner as the network control 
pages • The nature of the broadcast requires that all 
broadcast pages have all filters except the control 
filter disabled so that all decoders will receive the 
page. The control filter will be enabled and set to, 
e^g., "I" to indicate a network control page. 

For teletext programs, the category filter may be 
set to any one of the available teletext categories, 
e.g., TTXl, TTX2 , • • ., TTXm, where m is the number of 
different teletext categories. TTXi of Figures 3 2A and 
3 2B is a category as a TTX type category. The service 
numiber filter may be set to n, which may be any available 
service number for a particular category. The control 
filter is enabled and set to, e.g. "0", to indicate the 
absence of a network control page. The page range for 
teletext programs is illustrated in Figures 32A and 3 2B. 
The encoder must allocate (either fixed or dynamic) one 
teletext seed table entry for every TTX service in order 
to ensxire that each TTX service is encrypted differently. 
A mapping of this allocation, i.e., TES # to filter 
values used to identify a particular service (just for 
each service category and service number) is maintained 
in the encoder. The encoder transmits information 
concerning how to generate the seed to the DISE 157 by 
-placing the TES / into the PACKETS data, for example, in 
the virtual channel packet. 

Once encryption is enabled, all TTX service pages 
will have their service category and service number 
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filters enabled. Disabling a filter may cause rows to be 
shared between pages. Encryption of these rows may cause 
conflicts with specific annotation rows which are 
encrypted with a different seed. For example, a single 
page may include annotation rows that are specific to 
different services and that are encrypted differently as 
well as one or more common rows. If the service category 
and service number filters were disabled, the decoder 
would erroneously use both annotation rows to construct 
the page. Because the decryptor is loaded with the 
teletext seed for the page to be grabbed, the common rows 
may be transmitted without encryption to prevent any 
problems decrypting the page at different decoders. 
Alternatively, multiple decryptor s may be provided for 
decrypting multiple rows encrypted differently. 

Teletext support for non-teletext services may be 
implemented exactly as a TTX service. The category 
filter may be set to any non-TTX category, e.g., 
television, radio, etc. The service ntamber filter may be 
set to n, which is any available service number for the 
selected category. As above, the control filter is set 
to, e.g. ••O*', to indicate the absence of a network 
control page. Each of the filter values and the page 
range is illustrated in Figures 32A and 3 2B. 

Since encryption for non-TTX services is supported 
in the seuae way as TTX services, the encoder has the same 
requirements as for TTX services. The only difference 
between the two may be the method of allocating teletext 
seed table entries to the services. For example, TTX 
^services may have a fixed allocation, thereby ensuring 
that a TES will always be available, and non-TTX services 
may be allocated dynamically on a first come first served 
basis. Thus, once all of the TES^s are allocated, a non- 
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TTX service cannot be encrypted* Of course, non-TTX 
services may have a fixed allocation and non-TTX services 
may be allocated dynamically. Both TTX and non-TTX 
services having TTX support appear identical to the 
decoder. Therefore, the decoder must handle the TTX 
support of non-TTX services in the same manner as TTX 
services. 

Personal messages (PMs) may be considered a text 
service. PMs are typically initiated at the encoder for 
transmission to a subset of decoders. PMs may be 
encrypted addressed data packets (ADPs) which deliver the 
TES #, page number and a time stamp indicating when the 
release of the PM teletext seed is to terminate. The ADP 
is a particular kind of PACKETS data packet that may be 
received only by individual decoders. Group PMs may be 
implemented by individually addressing each decoder in 
the group. 

Depending on security concerns, all PMs may be 
encrypted the same way. Thus, the PMs would be secure 
from all those who do not receive them. However, it is 
conceivable that a PM may be received by a subscriber 
(who was sent a different PM) other than to whom the it 
was addressed. Alternatively, PMs may be classified in 
groups having different encryptors. Each of the groups 
may be considered a different service because each has 
its own encryptor. 

Handled as a TTX service, the PMs may have a 
category filter setting of TTX and a service number 
filter setting of n, where n is any PM TTX service 
number. The control filter may be set, e.g., to "0", to 
indicate the absence of network control data- The filter 
values and page range for PMs is illustrated in Figures 
32A and 32B. The transmission of PM pages and ADPs must 
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be tightly coupled in time because the ADP triggers the 
page grab* if either the PM or the ADP is absent, the 
page is not received. The PM ADP has a limited life span 
and the encoder must ensure that the PM page is 
transmitted with sufficient frequency within this life 
span. The DISE must release the PM teletext seed for a 
limited number of cryptocycles after it receives the PM 
ADP. 

The electronic program guide (EPG) may be offered as 
a standard feature or as a revenue generating TTX 
service. If offered as a standard feature, the EPG pages 
may be treated as network control pages. For example, 
the standard electronic program c ide could be accessed 
as a selection from a main menu. Accordingly, the 
electronic program guide would occupy a portion of the 
network control page range as illustrated in Figure 3 2A 
since these pages would be indistinguishable from other 
network control pages. 

Alternatively, the EPG may be offered as a TTX 
service, where the EPG pages may be treated as a unique 
TTX service. TTX service electronic program guide 
requires that the decoder tune to the TTX service. A 
virtual channel will be available to support the 
electronic program guide and a full range of EPG pages is 
possible as illustrated in Figure 32B. The filter 
settings for TTX service electronic program guide are 
identical to TTX service filter settings, namely the 
category filter is set to TTX, the service number filter 
is set to n, and the control filter is set, e.g. "0", to 
indicate the absence of network control pages. 

The encoder maintains TTX encryption by mapping 
services to teletext seed table entries. In one 
implementation, there is one fixed allocation for the 
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network control pages and the rest are dynamically 
allocated for use by the electronic program guide, 
personal messages, and service pages, both TTX and TTX 
support for non-TTX services. In a more flexible 
implementation, all pages may be dynamically allocated. 

The allocation example depicted in Figure 3 3 allows 
for easy calculation of teletext seed table entries. The 
network control pages will have a reserved TES # of 31. 
The personal messages will have a reserved TES # of 30. 
This limits the personal messages to one physical text 
stream, i.e* only one class of encryption for all 
personal messages. However, the TES # may still be 
transmitted in the ADP to allow for future reallocation. 
In the simplest case only one type of TTX category 
exists. By reserving TTX service TES #s starting at 0, 
the TES # can be made to correspond with the TTX service 
number. Only non-TTX service numbers would not have a 
simple correlation with TES #s. The encoder will 
dynamically allocate TES #s to non-TTX services. 

The allocation scheme described above is 
particularly useful when the multiple page grabbing logic 
is similar to that depicted in Figure 7, where each page 
grabber has its own decrypt or and aggregate filter 
comparator. However, multiple page grabbing logic 
similar to that depicted in Figure 8 limits the available 
allocation of page ranges for particular services. As in 
Figure 8, each page grabber shares a decryptor (the seed 
limitation) and aggregate filter comparator (the filter 
limitation) . As a result, each page grabber will use the 
same filter values and decryption seeds with only the 
page number unique to each grab. 

One consequence of the filter limitation is that the 
decoder is forced to perform only one TTX function at any 
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time, i.e., grabbing network control pages, or viewing a 
TTX service, or receiving a personal message, etc. 
However, it is desirable to receive personal messages in 
the background even if the decoder is viewing other TTX 
pages. Therefore, in order to implement a system that 
meets subscriber and operator expectations, the TTX 
functions that may occur simultaneously must be 
identified. Further, each of these TTX functions must 
generate matches for the same aggregate filter 
comparator. Since only the page number may be used to 
identify these TTX functions uniquely, the simultaneous 
TTX functions must exist together in the page address 
space. If, for example, broadcast pages, network control 
pages, seirvice related pages, and personal messages each 
must be capable of being received simultaneously, the 
decoder must simultaneously grab broadcast pages, network 
control or service related pages, and personal message 
pages. If broadcast pages are lumped together with 
network control pages, the simultaneous grabs could be 
expanded to network control pages including broadcast 
pages, service related pages (i.e., TTX service pages and 
TTX support for Non-TTX services), and personal message 
pages . 

In the example of Figures 3 2A and 32B, network 
control pages were identified by the control filter. 
Under the filter limitation, setting the filters to grab 
a network control page prevents service related and 
personal message pages from being grabbed since they have 
their unique control bits cleared. Thus, the control 
filter may no longer be used since it is unique for 
network control pages. Network control pages must be 
distinguished from service related and personal messages 
using the page number filter. The result is that the 
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network control pages may no longer occupy the full page 
range of 0000-FFFF, Rather, this page range must be 
divided among the various TTX features. 

Service related and personal message pages use the 
category and service number filters to identify 
themselves. The service related and network control 
pages grabbed will depend on the particular service that 
the decoder is tuned to. The decoder retrieves filter 
information from the virtual channel selected by the 
subscriber for viewing. However, setting the filters 
according to the virtual channel prevents personal 
messages from being received since they have their own 
unique category (TTX) and service number which may be 
different from the channel selected by the subscriber. 
As with the network control pages, a portion of the full 
page range must be allocated for personal messages. .The 
personal messages may no longer enable the category and 
service number filters. Both must be disabled to allow 
any decoder to receive them no matter which virtual 
channel is being viewed. The new page ranges for the 
features are illustrate in Ficfure 34. 

Despite the limitation in page range, other defined 
filters may still be enabled. Thus, several pages having 
the same page number may be distinguished using these 
filters. The operator may ensure that the subscriber 
receives certain messages by disabling these filters. 

The encryption of the pages described above does not 
change. The determination of which page belongs to which 
service also does not change. In some implementations, 
the encoder can determine the usage of a page based on 
its service category and service niunber filters. In 
other implementations, the page number must also be used 
to identify the TES for encryption. 
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The seed limitation prevents the decoder from 
grabbing multiple pages that are encrypted with a 
different teletext seed. All services cannot be 
encrypted with the same teletext seed for security 
reasons. The TTX decryptor may be modified to allow for 
multiple teletext seeds. Ideally there should be exactly 
as many teletext seeds as there are simultaneous TTX 
functions, for example, three in the case discussed 
above. It may be acceptable to specify that a broadcast 
page may not be encrypted, since the broadcast is 
received by all encoders. If this is the case, then only 
two seeds need to be supported. 

While the present invention has been disclosed with 
respect to a preferred embodiment and modifications 
thereto, it is to be understood that the invention is not 
limited to the precise embodiments and that various 
changes and modifications may be effected therein by 
those in the art without departing from the scope and 
spirit of the invention. 
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We Claim: 



1. 



In a receiver of a communication system for 



receiving digital data streams of a plurality of services 
multiplexed in a sequence of frames, wherein a frame of 
said sequence of frames includes a teletext header packet 
defining at least a portion of a teletext page and having 
a plurality of filter fields, each filter field having a 
filter value, an apparatus for generating a teletext page 
comprising: 

extracting means for extracting the teletext 
header packet from the frame; 

comparing means for comparing the filter value 
for each filter field of the extracted teletext header 
packet to a corresponding requested filter value and for 
generating a matching signal if each filter value matches 
the corresponding requested filter value; and 

constructing means, responsive to the matching 
signal, for constructing the portion of the teletext page 
defined by the extracted teletext header packet. 

2. The apparatus of claim 1, wherein the sequence 
of frames additionally includes at least one teletext 
data packet corresponding to each teletext header packet, 
and wherein: 

said extracting means further extracts a 
teletext data packet corresponding to the extracted 
teletext header packet; and 

said constructing means further constructs the 
portion of the teletext page defined by the teletext 
header packet using the teletext data packet. 

3. The apparatus of claim 1, wherein said teletext 
header packet includes a page nximber filter field having 
a page number value, and wherein said comparing means 
comprises: 
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a page comparator for comparing the page number 
value to a requested page number value. 

4. The apparatus of claim l, wherein said 
comparing means comprises: 

an aggregate filter comparator for comparing 
filter values from the filter fields to corresponding 
requested filter values* 

5. The apparatus of claim 1, wherein said teletext 
header packet includes a page number filter field having 
a page number value and a plurality of aggregate filter 
fields each having a filter value, and wherein said 
comparing means comprises: 

a page comparator for comparing the page number 
value to a requested page number value; and 

an aggregate filter comparator for comparing 
the filter values of the aggregate filter fields to 
corresponding requested filter values. 

6. The apparatus of claim 5, wherein the aggregate 
filter field comprises a language filter field having a 
language value, and wherein said aggregate filter 
comparator comprises a filter comparator for comparing 
the language value to a requested language value* 

7. The apparatus of claim 5, wherein the aggregate 
filter field comprises a category filter field having a 
category value, and wherein said aggregate filter 
comparator comprises a filter comparator for comparing 
the category value to a requested category value. 

8. The apparatus of claim 5, wherein the aggregate 
filter field comprises a service number filter field 
having a service number value, and wherein said aggregate 
filter comparator comprises a filter comparator for 
comparing the service number value to a requested service 
number value. 
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9. The apparatus of claim 5, wherein the aggregate 
filter field comprises a time zone filter field having a 
time zone value, and wherein said aggregate filter 
comparator comprises a filter comparator for comparing 
the time zone value to a requested time zone value. 

10. The apparatus of claim 5, wherein the aggregate 
filter field comprises a security element filter field 
having a security element value, and wherein said 
aggregate filter comparator comprises a filter comparator 
for comparing the security element value to a requested 
security element value. 

11. The apparatus of claim 5, wherein the teletext 
header packet further includes a filter enable value 
corresponding to each of the aggregate filter fields, 
each filter enable value having either a first value or 
a second value, wherein said aggregate filter determines 
for each aggregate filter field a match if (1) its filter 
value matches the corresponding requested filter value 
and the corresponding filter enable value has a first 
value or (2) the corresponding filter enable value has a 
second value. 

12. In a receiver of a communication system for 
receiving digital data streams of a plurality of services 
multiplexed in a sequence of frames, wherein a frame of 
said sequence of frames includes a teletext header packet 
defining at least a portion of a teletext page and at 
least one teletext data packet associated with the 
teletext header packet, the teletext header packet having 
a page n\amber filter field having a page number value and 
aggregate filter fields having aggregate filter values, 
an apparatus for generating a teletext page comprising: 

extracting means for extracting the teletext 
header packet from the frame; 
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page comparators, each comparing the page 
number filter value of the extracted teletext header 
packet to a respective requested page number value and 
for outputting a matching signal if the page number 
filter value matches the respective requested page number 
value; 

at least one aggregate filter comparator for 
comparing the aggregate filter values of the extracted 
teletext header packet to requested aggregate filter 
values and for outputting a matching signal if the 
aggregate filter values match the requested aggregate 
filter values; 

page grab logic circuits, each responsive to 
the matching signal from one of said page comparators and 
the matching signal from the at least one aggregate 
filter, for outputting page construction information 
according to the at least one teletext data packet and to 
the teletext header packet; and 

page construction memory associated with each 
page grab logic circuit for receiving the page 
construction information thereby forming the portion of 
the teletext page defined by the teletext header packet. 

13. The apparatus of claim 12, wherein the at least 
one teletext data packet is encrypted, and further 
comprising: 

at least one decryptor for decrypting the 
encrypted teletext data packet and for supplying the 
decrypted teletext data packet to said page grab logic 
circuits. 

14. The apparatus of claim 12, further comprising: 
a plurality of aggregate filter comparators, 

each comparing the aggregate filter values of the 
extracted teletext header packet to respective requested 
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aggregate filter values and for outpurting a matching 
signal to one of said page grab logic circuits if the 
aggregate filter value match the respective requested 
aggregate filter values. 

15. The apparatus of claim 14, wherein the at least 
one teletext data packet is encrypted, and further 
comprising: 

a plurality of decryptors, each decryptor 
decrypting the encrypted teletext data packet and for 
supplying the decrypted teletext data packet to one of 
said page grab logic circuits. 

16. A method for constructing at least a portion of 
a teletext page defined by a teletext header packet in a 
data frame, the data frame comprising a multiplex of 
digital data streams corresponding to a plurality of 
services, the teletext header packet includes a plurality 
of filter fields, each filter field having a filter 
value, said method comprising the steps of: 

extracting the teletext header packet from the 

frame; 

comparing the filter values for each filter 
field of the extracted teletext header packet to 
corresponding requested filter values; 

generating a matching signal if each filter 
value matches the corresponding requested filter value; 
and 

constructing the portion of the teletext page 
defined by the extracted teletext header if the matching 
signal is generated. 
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Transmission of graphic images. 



The invention relates to a method of transmitting graphic images, 
comprising the step of transmitting data defining pixels of a displayable subpicture, and the 
step of transmitting data invoking said subpicture for display on a receiver. The invention 
also relates to a television receiver and a display device for receiving and displaying said 
5 graphic images. 

A method of transmitting graphic images is generally known as teletext. 
Herein, images are transmitted in the form of pages, each page comprising a plurality of 
character codes defining the alphanumeric and graphical characters of said page. Pixel 

10 patterns defining the commonly used characters are stored in a read-only memory section of 
the receiver. The known arrangements render it possible for characters, or series of 
characters, to "flash", i.e. to be concealed and revealed at a predetermined frequency. This 
allows a dynamic effect to be added to a page. 

More sophisticated teletext systems (level 3) provide a feature usually 

15 referred to as "Dynamically Redefinable Character Sets". This feature allows a page editor to 
define the pixel pattern of characters at the transmitter end, and to download said patterns to 
the receiver for storage in a random access memory prior to the transmission of the page. 

It is an object of the invention to further improve the appearance of an 

20 image on screen. 

According to the invention, the method is characterized in that the step of 
transmitting pixel defining data includes the transmission of pixel defining data for at least 
two motion phases of said subpicture to be displayed cyclically. The transmission step may 
include the transmission of a time code representing a time interval between displaying the 
25 successive motion phases of said subpicture. The graphic image can thus be enhanced with 
dynamic icons ("dynacons"). 

Fig. 1 shows a system comprising a transmitter and a receiver according to 

the invention. 
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Fig.2 shows a flowdiagram of transmission steps executed by the 

transmitter of Fig. 1 • 

Figs. 3-7 show examples of subpictures having different motion phases for 

display by the receiver shown in Fig,l. 

Fig, 8 shows an image to be displayed by the receiver of Fig.l. 

Fig.9 shows a flow chart of operations carried out by a microprocessor 

shown in Fig.l. 

Figs. 10-12 show embodiments of the display section of the receiver 

shown in Fig.l. 

The invention will now be described with reference to the transmission of 
menus for accessing a (separately transmitted) electronic TV programme guide. The 
invention, however, is not restricted to this application. Fig.l shows a system comprising a 
transmitter 1 and a receiver 2 according to the invention. The transmitter comprises an 
editing terminal 11 for creating textual and graphical information, a processor 12, a memory 
13 for storing the information, and a page composer 14 for packing the information into 
teletext pages TXT. The transmitter further comprises a teletext inserter 15 for inserting the 
teletext pages in the flyback period of a composite video signal CVBS. The thus obtained 
television signal is applied to a modulator 16 for broadcast over a transmission medium 3. 

The receiver comprises a tuner 21 for receiving the television signal. The 
received signal is directly applied to a television monitor 22 so as to display the television 
programme. The signal is also applied to a teletext data decoder 23 which is adapted to 
acquire selected teletext pages and to store them in a memory 24. A microprocessor 25 is 
connected to decoder 23 so as to apply the relevant page numbers, and is further connected 
to the memory 24 so as to process the information stored therein. The receiver further 
comprises a graphic generator 26 adapted to read a predetermined display segment of 
memory 24 and to generate an On-Screen-Display picture OSD defined by data stored in said 
memory segment. The OSD picture includes a cursor, the position of which is defined by the 
microprocessor in response to positioning signals from a remote cursor control device 27. 

In practice, the receiver described above may take the form of a 
videorecorder. The videorecorder may have an embedded display device 22 or an output for 
applying the display signals CVBS and OSD to a separate display device 22 such as a 
television set. 
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Operation of the transmitter 

The electronic programme guide as well as the menus for accessing and 
presenting the programme guide are created by editorial staff using editing terminal 11. The 
information is processed by processor 12 and stored in various segments of memory 13. 
5 Each memory segment defines an amount of data which will further be referred to as a 
section of the database. The page composer 14 packs each section in one or more teletext 
pages. As the teletext pages are not intended for direct display, they have hexadecimal page 
numbers. Data which is most sensible data to transmission errors, such as headers, dates and 
times, string lengths, teletext page numbers, etc., are protected by a Hamming code. The 

10 first teletext page has a predetermined page number (e.g. 3A0) and contains a table of 
content. This is a list of teletext page numbers carrying the data stream. If the table of 
content does not fit in one teletext page, a reference to subsequent teletext pages is made. 

Fig. 2 shows a flowdiagram of transmission steps executed by the 
transmitter of Fig.l. Each step represents the transmission of a section of the database. Each 

15 section relates to a certain functionality and comprise data items such as parameters, values, 
text strings, attributes, etc. In a step 31, a Basic Info section is transmitted comprising basic 
data such as date and time and some other general data so as to ease the management of 
memory in a television receiver. In a step 32, a Layout Info section is transmitted defining a 
variety of design tools for composing the electronic programme guide. In a step 33, a 

20 Graphics section is transmitted in which a plurality of graphic subpictures is defined for 

display on screen. In a step 34, a Menu Info section is transmitted conveying the menus for * 
accessing the program guide. In a step 35, a Programme Info section is transmitted for 
building up the TV programme guide database. The transmission of the database ends with a 
step 36 of transmitting an End-of-Protocol code. The database is transmitted regularly, e.g. a 

25 few times per day. 

The sections will now be described in more details. As not all section are 
equally essential to the invention, some sections will only briefly be discussed. In the 
following description,, sections are shown in double framed boxes. A collection of data items 
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in a section may constitute a block. Blocks are shown in single framed boxes. A -h -f symbol 
is placed next to a data item or block if it is repeatedly transmitted. For example, a section: 



item 


J 




item 


2 




item_ 


J 


+ + 



comprises three data items of which the block comprising itemJZ and item_3 may be 
repeated. Each section starts with a header. This is a code identifying the section and 
5 indicating its beginning. The type of the data items (such as byte, character, string) is not 
given here because it is not essential to the invention. 

The section Basic Info 

This section comprises basic data such as date and time and some other 
10 general data so as to ease the management of memory in a television receiver. The Basic 
Info section has the following format: 



BASICJ1EADER 

dare 

time 

no jyrogrammes 
nojjienuuems 
no^graphics 
poolsize 



Herein, dote and rime represent the date and time of issue of the database. No jyrogrammes is 
the number of television programmes contained in the Programme Info section. 
Nojnenuirems is the number of menu items in the Menu Info section. No_graphics is the 
15 total number of graphics, including the logos defined in the Table Info section, Poolsize is 
the total size of all the titles, programme infos and descriptions and criteria names. 



The section Layout Info 
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This section gives a variety of design tools to the supplier of the 
electronic programme guide. The format of this section is: 



LAYOUTJIEADER 
noj)fj:olours 
colour -^r + 
screensize 
nojofjirrgmts 






nojyfjevels 






level 

layoutjdara 







No ofjoolours and co/owr++ define the length and contents, respectively, of a colour look 
up table. By default, a standard teletext colour table is used. The rest of the section sj)ecifies 

5 the appearance of the various menus on screen. Screensize gives the full screen size in 
pixels, in horizontal and vertical direction. Because the menus are organized in a tree 
structure, each menu is assigned a level of which there are no_pfJevels available. As will be 
described later, two menus of different levels may be displayed simultaneously. This is 
referred to as an "arrangement". The number of arrangements is specified by 

10 nojofjirrgmnrs. The item layout jiara is a block of data defining features such as height, 
font, colours, position, spacing, etc, of headlines and menu items of the menu. 

The section Graphics 
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In this section, one or more graphic subpictures (hereinafter also referred 
to as "graphics" for short) are defined which can be displayed on screen. The general format 
of this section is: 



Herein, no ^rphcs gives the number of graphics defined in the section. Grphcjio is an index 

5 number for invoking the subpictures. The data item graphic itself is a block of data defining 
a rectangular subpicture. Four types of graphics are being distinguished in this protocol: 
bitmaps, symbols, dynacons, and text strings. A bitmap is the general term for a graphic. It 
is a rectangular matrix of pixels forming a subpicture. Symbols and dynacons are bitmaps as 
well, but with special conventions. Symbols are intended for use within text strings. A text 

10 including a symbol comprises an escape character followed by graphic jic to invoke the 
symbol. Dynacons consist of a predefined sequence of 2 or more bitmaps. Each bitmap 
represents one motion phase of the dynacon. By cyclically displaying said motion phases, the 
viewer sees one bitmap after the other, which becomes manifest as a simple animation of the 
subpicture. The period of time during which each phase is to be displayed can be fixed in the 

15 receiver, or may be transmitted as a data item in the section, A dynacon with one single 
phase is a symbol. The phases "overload" the colour table, per phase there is one complete 
colour table as common from a bitmap, Dynacons can be used like symbols. Figs. 3-7 show 
examples of dynacons, each having two motion phases. The two motion phases shown in 
Fig. 3 give an impression of blinking eyes for drawing the user's attention to a particular 

20 piece of information. Figs. 4-7 are intended to be added to a preview of a television 

programme. Fig. 4 represents a movie, Fig. 5 represents a programme for children, Fig. 6 a 
live performance, and Fig. 7 shows two phases giving an impression of flapping wings so as 
to represent a documentary film about the bird's life. 



25 by using a run-length code. Both the type of graphics and the method of encoding are defined 
by the section header which has a plurality of possible values for this purpose. 



GRPHCJIEADER 
no^grphcs 



grphc_no 
graphic 



Bitmaps, symbols and dynacons may be encoded either pixel-by-pixel or 
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For pixel-by-pixel encoded bitmaps, symbols and dynacons, the format of 
the block graphic is: 



bits j)erjoolour 

colour jable 

xjlcomer 

yjlcomer 

xjctns 

yjcrns 

pixeljylock 



Herein, bits j)erjcolour defines the number of colours which can be used, and colour table 
is an array of three values defining each colour in terms of red, green and blue levels. The 
parameters xjlcomer and yjlcorner define the fX)sition of the bitmap on screen in terms of 
a character location. The parameters xjctns and yjtm define the size of the bitmap on the 
screen in pixels. Pixel J?lock defines the colour of each pixel in terms of an index to the 
colour look up table in a predetermined scanning order. Every colour index consists of 
bits j>erj:olour bits. 

For run-length-encoded bitmaps, symbols and dynacons, the format of the 

block graphic is: 



bits jyerjoolour 
colour jable. 
xjlcorner 
yjlcorner 
xjtns 
yjtns 
phlsize 
pixel Jblock 



The same definitions as above apply. The parameter pblsize defines the size of pixel J>lock 
which now accommodates a plurality of run-length codes. Methods for run-length coding 
graphic images are generally known. 

The section Menu Info 
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The section Menu Info conveys the menus to access the program guide 
and can also be used to transport non-programme information, e.g. news or help. It defines s 
hieiaichically structured tree of charts, each chart consisting of a headline and several items. 
Each item may expand to a new, more detailed sub chart. The transmission format of the 
5 section Menu Info is shown in the following Table: 



MENUJIEADER 


nojyfjtems 


itemjio 




level 




menujtem 




noj)fjinribures 




QTtribute +-f 





Itemjio is an item number assigned to a menujtem in the range from 0 up to and inclusive 
no_ofJtems-\, Level is an unsigned number, telling how deep in the tree the menu 
comprising this item lays. Menujtem is a string of characters representing an information 
item. The first menujtem at a given level of a menu is the headline of said menu. 
IQ Basically, the text string defined by menujtem is to be displayed as such 

as a menu item on screen. However, if its first character is a special character, menujtem 
represents a reference to a string stored elsewhere in a television receiver, e.g. a piece of 
text in a particular teletext page, or a programme title transmitted in the Programme Info 
section. 

15 Each menujtem in the section may have zero, one or more attributes 

assigned to it, the number of attributes being given by nojofjJttributes. An attribute is a 
block of data comprising a header defining the attribute as well as the kind and format of the 
subsequent data. Some attributes enhance or extend the menu item, others define a criterion 
to be applied to the stored information items so as to obtain a list of information items 

20 fulfilling said criterion. Some examples of attributes will now be described, 

' Attributes INS^DATE and INS_TIME specify that the current date and/or 
time are to be inserted in the menu item. A specification of the display format (e.g. "14:22" 
or "2.22 a.m.") may be included. 

An attribute GRPHCS specifies the graphjio of a graphic subpicture to be 

25 displayed. If the attribute is connected to a menu headline (the first menujtem at a given 



r 

i 
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level), the subpicture is to be displayed during the time that the relevant menu is displayed. 

If the attribute is connected to selectable menu items, the subpicture pops up when the cursor 

touches that item on screen. 

An attribute LINKEDITEM establishes a link between a menu item and 
5 other displayable information so as to display both simultaneously. Some possible links (e.g. 

to graphic subpictures) have already been mentioned. The attribute can be added to menu 

items as well as programmes (see section Programme Info). The display area where to put 

the linked element on screen is specified. The linked item is displayed whenever the item 

with the attribute is the only one on the screen or whenever the cursor touches it. 
10 Links can be established to an element of a different section or to a (piece of a) teletext page. 

A link can also by itself define a text string to be displayed. This is defined by a code 

immediately following the attribute header. 

An attribute MULTILEVEL instructs the receiver to display two levels of 

a menu simultaneously on one screen. The attribute is added to the headline of a menu at a 
15 given level, and specifies whether the next higher level or the next lower level is to be 

displayed. 

The section Programme Info 

Whereas the section Menu Info is to construct a menu tree to navigate 
20 through the database, the section Programme Info is to build up the database of television 
programmes. The section conveys all programmes, which become available within the 
program guide, and contains all the necessary information needed for searching programmes 
fulfilling a certain criterion (e.e. data and time of transmission, category). A detailed 
explanation is omitted here as it is not relevant to the invention. 

25 

Example of a menu page 

Fig. 8 shows an example of a menu page to be displayed. The menu 
comprises a headline 100 (e.g. the string "MAIN MENU"), a first menu item 101 (e.g. 
"TV Guide"), a second menu item 132 ("FastFinder") and a third menu item 150 ("User's 
30 Guide"). The image further includes a subpicture 202, e.g. an important broadcaster 

message. In order to draw the user's attention to said message, a dynacon 201 is displayed 
next to it. The relevant data in the section Menu Info for defining the screen of Fig. 8 is: 
Herein, item number 0 defines the headline whereas item numbers 1-3 define three menu 
items which are selectable the user. The two attributes {GRPHCS,...} attached to the 
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item_no=0, level^Q, /r^/77="MAIN MENU", nojcfjinributes^l, 

arrribute = {GRPHCS , . . } , {GRPHCS , . . } ; 
itemjio^X, level^O, /ye/7?="TV Guide", noj>fjittributes^O\ 
i(emjio=2, /eve/=0, /rem="FastFinder", nojofjottributes^O; 
itemjio^^, level^O, /rem="User Guide", nojyfjattributes^O; 

headline invoke subpictures 201 and 202 to be displayed. The attributes include a parameter 
graphic jio (see Graphic Info section) so as to identify the location of the subpicture in the 
relevant memory segment of the receiver. 

5 Operation of the receiver 

The operation is determined by a control program stored in a memory of 
microprocessor 25 (Fig.l). Fig. 9 shows a flow chart of operations carried out by the 
microprocessor. In an initial step 41, the processor determines the sequence of teletext pages 
constituting the database. As already mentioned above, a predetermined page comprises the 

10 list of pages to be acquired. In the step 41, the processor applies the relevant page numbers 
to the data decoder 23 (Fig.l). As each page arrives, the data accommodated therein are 
stored in memory 24 (Fig.l). The processor sorts the received data so as to store each 
section of the database in a corresponding segment of said memory. During this process, the 
user may use the television receiver for other purposes, e.g. watching a television 

15 programma. The process may also be carried out in a standby state of the receiver, e.g. 
during the night. 

A step 42 is executed when the user desires to consult the television 
program guide. In this step, the processor searches, in the memory segment holding the 
Menu Info section, all items relevant to the menu to be displayed. For the initial main menu, 

20 this step is equivalent to searching all items having level^O. In a step 43, the menu is 
composed and displayed using the display parameters such as text font, height, spacing, 
colour, etc. as defined in the Layout Info section stored in a predetermined segment of 
memory 24 (Fig.l). The processor further checks whether an attribute {GRPHCS,..} is 
associated with the headline. Actions in response to such an attribute will be described in 

25 more details in the paragraph "Description of receiver embodiments". 

In a step 44, the processor controls the position of a cursor displayed on 
screen in response to cursor positioning signals from remote cursor control device 27 
(Fig.l). In a step 45, the processor determines whether a menu item is selected by the user. 
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If that is not the case, the processor returns to step 44 so as to reposition the cursor in 
response to the positioning signals received from remote control device 27 (Fig.l). If a menu 
item is selected, the processor returns to step 42 so as to display a new menu. 

5 Description of receiver embodiments 

Fig. 10 shows, in more details, a first embodiment of the display section 
of receiver 2 (Fig.l). This embodiment relates to a character-based display device. Memory 
24 (Fig.l) of the receiver comprises a segment 241 in which a character code is stored for 
each character to be displayed, a read-only segment 242 keeping the pixel patterns of 

10 common alphanumeric symbols, and a random-access memory segment 243 keeping the pixel 
patterns (D1,D2) of the motion phases of dynacons. The character codes are successively 
read-out, from left to right and from top to bottom, in response to read addresses supplied by 
graphic generator 26. Character codes X representing a common symbol address a respective 
location in ROM section 242. Character codes D representing a dynacon address a respective 

15 location in RAM section 243. The pixels stored in the addressed segment are applied to 
graphic generator 26 and displayed on television monitor 22 (Fig.l). In order to obtain the 
desired animation, the processor 25 cyclically writes the character codes for motion phases 
Dl and D2 in memory segment 241. 

Fig. 11 shows a second embodiment. This embodiment relates to a bit- 

20 mapped device. Memory 24 (Fig.l) of the receiver now comprises a memory segment 244 
having a memory location for each individual pixel to be displayed, and a memory segment 
245 for keeping the pixel patterns of common alphanumeric symbols as well as the pixel 
patterns of the motion phases (D1,D2) of dynacons. Both segments are of the RAM typ>e. In 
order to display an image, the processor 25 copies the relevant pixel patterns stored in 

25 segment 245 to segment 244. The processor alternately writes the pixel patterns Dl and D2 
into the part of memory 244 denoted D so as to form a dynacon. The pixels stored in 
segment 244 are successively read-out, from left to right and from top to bottom, in response 
to a read address supplied by graphic generator 26. 

Fig. 12 shows a third embodiment. A bit-mapped memory segment now 

30 comprises two or more layers 247 and 248, one for each motion phase. In the embodiment 
shown, two 1-bit layers are provided. Both layers are read-out simultaneously so as to obtain 
a 2-bits value for each pixel. The pixel values are applied to a colour-look-up-table 261 
(CLUT) included in graphics generator 26 (Fig.l) and address a colour definition stored 
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therein. The processor cyclically updates the GLUT or, what is equivalent, switches between 
two different CLUTs. The elucidate the operation of this embodiment, motion phase Dl 
having a 1-bit wide pixel pattern 1 10 is stored in layer 248 and motion phase D2 having a 
pixel pattern Oil is stored in layer 247. The two motion phases are supplied to GLUT 261 as 

5 2-bit wide pixels 01, 11 and 10, successively. For displaying motion phase Dl, a background 
colour B and foreground colour F are stored in the GLUT as indicated in column DL For 
displaying motion phase D2, the colours are stored as indicated in column D2. As can 
readily be understood, the switching from column Dl to column D2 causes the effect of a 
horizontal piece of a line which moves to the right. 

10 It is noted that the graphic picture data are not necessarily to be 

accommodated in the vertical flyback period of a broadcast television signal. TTiey can also 
be transmitted via a telephone network or computer network (e.g. Internet), or distributed on 
storage media such as CDROM or computer diskettes. Accordingly, the receiver may take 
the form of a data processing and display unit (e.g. a personal computer), provided with an 

15 appropriate interface circuit ("extension card") for receiving the data signals. 

In summary, a method and arrangements for transmitting, receiving and 
displaying graphic images is disclosed. The graphic images include dynamic icons 
(dynacons), i.e. graphic subpictures comprising two or more motion phases. By alternately 
displaying said motion phases, an attractive motion is created. They enhance the appearance 

20 of graphic images considerably. This is especially useful in the transmission of an electronic 
television program guide, e.g. to indicate the type of television programs to come. 
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Claims 



1. Method of transmitting graphic images, comprising the step of 
transmitting data defining pixels of a displayable subpicture, and the step of transmitting data 
invoking said subpicture for display on a receiver, characterized in that the step of 
transmitting pixel defining data includes the transmission of pixel defining data for at least 

5 two motion phases of said subpicture to be displayed cyclically. 

2. Method according to claim 1, wherein the step of transmitting pixel 
defining data further includes the transmission of a time code representing a time interval 
between displaying the successive motion phases of said subpicture. 

3. A transmitter for transmitting graphic images, comprising means for 
10 transmitting data defining pixels of a subpicture to be stored in a receiver, and means for 

transmitting data invoking said subpicture for display on said receiver, characterized in that 
the means for transmitting pixel defining data is adapted to include the transmission of pixel ' 
defining data for at least two motion phases of said subpicture to be displayed cyclically. 

4. Transmitter according to claim 3, wherein the means for transmitting 

15 pixel defining data is further adapted to include the transmission of a time code representing 
a time interval between displaying the successive motion phases of said subpicture. 

5. A display signal generator for generating graphic image display signals, 
comprising first memory means for storing data defining pixels of a subpicture, second 
memory means for storing data mvoking said subpicture for display, and display signal 

20 generating means for reading said first memory means in response to invoking data stored in 
said second memory means so as to generate the pixels of the subpicture, characterized in 
that the first memory means is adapted to store the pixel defining data for at least two motion 
phases of said subpicture, the display generating means being adapted, in response to the 
invoking data, to cyclically read from the first memory means the data defining stored pixel 

25 invoking data motion phases of the subpictures. 

6. A display signal generator according to claim 5, comprising further 
memory means for storing a time code representing a time interval, wherein the display 
means is adapted to cyclically read the motion phases stored in response to the invoking data. 
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7, Receiver for receiving and processing graphic image display signals, said 

receiver comprising a display signal generator according to any of claims 5 or 6, and further 
comprising means for receiving and decoding said pixel defining data and invoking data and 
adapted to store said data in said memory means, 

5 8. Videorecorder, comprising a receiver according to claim 7, 

9. A signal representing a graphic image, comprising data defining pixels of 

a displayable subpicture and data invoking said subpicture for display, characterized in that 
the pixel defining data includes pixel defining data for at least two motion phases of said 
subpicture to be displayed cyclically. 

10 10. A storage medium on which a signal according to claim 9 has been 

stored. 
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plural channels of a pay broadcast station. A CPU 9 executes a program stored in a ROM 
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Der „Medienmanager", 

eine neuartige Benutzerfuhrung 

fur Multimedia-PCs 
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Bei multimedialen PCs ist es mit der In- 
tegration von Einzelkomponenten nicht 
getan. Vielmehr nnu(3 die Funktionsviel- 
falt der Gerate so dargeboten werden. 
daB der Benutzer stets die Ubersicht 
behalt, Dieser Beitrag stall! unter der 
Bezeichnung 'Medienmanager' eine 
neuartige Benutzerfuhrung vor. Sie er- 
moglicht die multimedialen Grundfunk- 
tionen Fernsehen, Abspielen von Vi- 
deo-, Photo- Oder Audio-CDs, Radioho- 
ren, Telefonieren und im Videotext blat- 
tern aut intuitiv erfaRbare Art und Wei- 
se. Dabei mu3 sich der Benutzer nicht 
mit den Eigenheiten des PC-Betriebs- 
systems belasten. 



1. Einleitung 



Dr-ing. Ulrich Schmidt ist Letter der Entwicklung 
bei der miro Computer Products AG in Braun- 
schweig 



Die Mikroprozessortechnik hat seit ihrer 
Erfindung vor fOnfundzwanzig Jahren 
unsere gesamte Infrastruktur durch- 
drungen und von innen heraus neu ge- 
staltet. Selbst die alltaglichsten Dinge — 
von der Armbanduhr bis zum Eierkocher 
— werden heute von Mikroprozessoren 
gesteuert. 

Die standig fortschreitende und auch 
heute noch anhaltende Miniaturisierung 
in der Mikroelektronik hatte neben der 
Erhohung der Rechenleistung auch eine 
Demokratisierung der Rechentechnik 
zur Fotge. Zum ersten Mai war es prak- 
tisch alien Bevolkerungskreisen mog- 
lich, einen Rechner zum eigenen Ge- 
brauch zu erwerben: Der Personal Com- 
puter war geboren. 

Sofort erhob sich die Frage. was denn 
ein Privatmensch mit einem derartigen 
Gerat antangen solle. Die so fragten, 
verkannten, daB in der Technikge- 
schichte die Dinge nicht von oben, son- 
dern von unten getrieben werden. Es ist 
schon erstaunlich, gegen welche Wider- 
stande und Auflagen sich so grundle- 
gende Erflndungen wie das Automobil, 
das Tefefon oder das Flugzeug durch- 
setzen muBten. So erlief3 das britische 
Pariament in den Anfangsjahren der 
Motorisierung ein Geselz. nach dem je- 
dem Automobil ein FuRganger mit einer 
Fahne voranzugehen hatte — zwecks 
Warnung der landlichen Bevotkerung. 
Heute amusieren wir uns daruber. Viel- 
leicht werden sich spatere Generatio- 



nen einmal genauso uber den Versuch 
des Staates amusieren. mit Hilfe von 
Landesmedienanstalten und Technikfol- 
genabschatzungskommissionen die 
technische Entwicklung zu steuern und 
zu lenken. 

Im Falle des Personal Computers zeigte 
sich eine ahnliche Entwicklung wie zu- 
vor schon beim Telefon: Die massenwei- 
se Verbreitung der Gerate hatte auch 
ein Demokratisierung der Inhalte zur 
Folge. So wurde das Telefon keines- 
wegs, wie es Alexander Graham Bell 
vorschwebte. zur dffentlichen Fernuber- 
tragung von Opernauffuhrungen ver- 
wendet, Vielmehr diente es zum Aus- 
tausch meist belangloser Nachrichten. 
die man ebensogut per Brief hatte uber- 
mitteln konnen. Und auch der PC wurde 
nicht zum Losen von Differentialglei- 
chungen verwendet, sondern als Sprel- 
gerat und als Schreibmaschine, in An- 
wendungen also, fur die es bereits Ld- 
sungen gab, Der Erfolg von Telefon und 
PC beruht demnach nicht auf vollig neu- 
en Anwendungen, sondern auf Verbes- 
serungen bereits bestehender Ldsun- 
gen: Schnelligkeit in der Kommunikation 
(das erklart auch den Erfolg von Fax 
und e-mail) oder fur Textkorrektur ohne 
Tranen'. Dafur wurden sogar eindeutige 
technische Nachteile in Kauf genom- 
men wie die Bandbreitenbegrenzung 
beim Telefon oder das typische Compu- 
terschriftbild der fruhen Matrixdrucker. 

Derzeit unternimmt ein neues Gerate- , 
konzept seine ersten Gehversuche: der 
' Multimedia-PC. Kritiker wenden ein. das 
Geratekonzept sei gar nicht neu, viel- 
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mehr handele es sich nur um eine Zu- 
sammenfassung bereits bekannter 
Komponenten, die es zudem einzein 
besser und billiger gebe. Der Einwand 
ist richtig, aber er trifft nicht das Wesent- 
liche. Oenn neben der Integration von 
Elementen der Unterhaltungselektronik 
bietet der Multimedia-PC die fur jeden 
PC typischen Merkmale: 

• Er verfugt uber Massenspeicher 
(Festplatte, CD-ROM-Laufwerk). 

• Der PC bietet hochauflosende Gra- 
phik. 

• Der PC ist konamunikationsfahig 
(Analog-Modem. ISDN-Schnittstelle). 

• Der PC hat eine offene Architektur, in 
Hardware (Bus) wie in Software (Be- 
triebssystem mit Schnittstellen fur 
Anwendungsprogramme) . 

Oas Neuartige an den Multimedia-PCs 
ist die Verbindung dieser Elements mit 
eher traditioneilen inhalten: 

• Massenspeicher halten bisher flOchti- 
ge Inhalte (Bild, Ton, Videotext) fest 
und konnen im Verein mit entspre- 
chender Software wie Datenbanken 
genutzt werden. 

• Hochauflosende Graphik ermoglicht 
die Gestaltung asthetisch anspre- 
chender Benutzeroberflachen. 

• Die Kommunikationsfahigkeit in Form 
eines eingebauten RQckkanals ist 
Voraussetzung fur Interaktive Anwen- 
dungen. 

• Die standardisierte, offene Hard- 
ware- und Software-Architektur er- 
laubt einer Vielzahl von Herstellern, 
als Losungsanbteter aufzutreten; das 
beschleunigt die Marktentwicklung 
erhebltch. 

Es ist allerdings nicht zu ubersehen, 
daG der Multimedia-PC im gegenwarti- 
gen Stadium einer Maschine im Rohzu- 
stand gleicht. Die vielen inharenten 
Mdglichkeiten werden durch die gangi- 
gen Betriebssysteme und deren Benut- 
zeroberflachen nur unzureichend zu- 
ganglich gemacht. So verwenden diese 
Benutzeroberflachen Metaphern, die 
der Arbeitswelt entlehnt sind (Buro, 
Schreibtisch). Auch sind sie auf ein Ma- 
ximum an Ausdrucksmoglichketten aus- 
gelegt. Dabei laufen im Prinzip beliebig 
viele, gleichzeitig aktive Prozesse ab. 
Moderne Betriebssysteme offnen dabei 
eine entsprechende Anzahl sich gegen- 
seltig uberlappender 'Fenster' Oder sie 
reprasentierender 'Icons*. 
Diese Ausdrucksvielfalt erfreut das Herz 
des Programmierers, so wie das Cock- 



Blld 1. Oas muttime- 
diale Haus. 

a) in Komponenten- 
bauwetse (4 Slots, 

b) in Kompaktbau- 
weise (2 Slots) 




pit eines alteren Flugzeugs den Flugin- 
genieur. Aber ebenso wie hunderte von 
Anzeigen und Steuermbglichkeiten des 
Cockpits einem 'aufgeraumten' Design 
weichen muBten. so muf5 heute die 
Komplexitat eines Multimedia-PCs so- 
weit reduziert werden, daB auch Nicht- 
Programmierern der Umgang mit ihm 
leichtfallt. Wer weiR. vielleicht geht auch 
der Programmierer irgendwann einmal 
den Weg des Flugingenieurs... 



2. Das multimediale Haus 

Bei multimedialen PCs ist es mit der In- 
tegration von Einzelkomponenten nicht 
getan; der Funktionsreichtum des Ge- 
rats muB vtelmehr so dargeboten wer- 
den. daB der Benutzer stets die Uber- 
sicht behalt. Zu diesem Zweck hat miro 
unter der Bezeichnung 'Medienmana- 
ger' eine neuartige Benutzertuhrung 
entwickelt, die die multimedialen Grund- 
funktionen 

— Fernsehen, 

— Video-, Photo- Oder Audio-CD ab- 
spielen, 

— Radio horen, 

— Telefonieren und 

— im Videotext blattern 

auf anschauliche und konsistente Art 
und Weise zuganglich macht. Der Be- 
nutzer bleibt dabei von den Eigenheiten 
des PC-Betriebssystems unbelastet. 
AuBerordentlich hilfreich war dabei die 
Tatsache, daB die Hardware in Form 
von Steckkarten fur Graphik, Video. 
Sound und Kommunikation ebenfalls 
von miro selbst entwickelt wurde. Es gibt 
namlich gerade fur die fortgeschrittenen 
Multimedia-Funktionen wie Fernsehen, 



Radio und Videotext zur Zeit noch keine 
verbindlichen Standardschnittstetlen. 
Dieses Manko ist um so schwerwiegen- 
der. als der PC im Gegensatz zum Fern- 
seher eigentlich nicht fur die Echtzeit- 
verarbeitung kontinuierlicher Bild- und 
Tonsignale ausgelegt ist, Ruckelnde Bil- 
der voller Bewegungs- und Quantisie- 
rungsartefakte sind fur leidgeprufte PC- 
Besttzer nichts Unbekanntes. Erst die 
gleichzeitige Entwicklung von Multimedia- 
Hardware und -Software macht die Um- 
gehung solcher PC-bedingten £in- 
schrankungen moglich. 
Das Ergebnis dieser Entwicklung ist 
eine Architektur, die man als 'muitime- 
diales Haus' bezeichnen kann. Bei die- 
sem Haus ruht das alles uberspannen- 
de Software-Dach auf dem Fundament 
der vier Hardware-Funktionen Graphik. 
Video, Sound und Kommunikation. Die- 
se Funktionen sind physisch als Steck- 
karten ausgefuhrt, entweder als vier 
Einzelkomponenten (Bild la) oder als 
zwei Kompaktkomponenten (Bild 1b). 
Letztere integrieren auf zwei Steckkar- 
ten die Funktionen 

• Graphikprozessor + MPEG 1 -De- 
coder -t- Fernsehtuner + Videode- 
coder + Stereodecoder + Videotext-de- 
coder + Videocoder (Ausgabe von Gra- 
phik und Video auf dem Fernseher) 
(miroMEOiA View TV) 

• Sprachfahiges Hochgeschwindig- 
keitsmodem (28.800 bit/s) + Wave- 
table-Synthese + UKW-Radio + RDS- 
Decoder (miroCoNNECr RDSradio) 

Als optionaler 'Anbau' am multimedialen 
Haus kommt noch die miroViDEO DC20 
in Betracht, eine Motion-JPEG-Karte, 
die normalerweise fur die Videonachbe- 
arbeitung eingesetzt wird. Hier wird sie 
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Bild 2. Fernbedienung des Medienmanagers 



aber in Verbindung mit einer groBen 
Festplatte als 'dtgitaler Videorecorder' 
genulzt. Aile Karten sind wie Teile eines 
Puzzles untereinander und mit dem 
Software-Dach verzahnt, im ubertrage- 
nen Sinn als funktionale Komponenten 
einer Gesamtarchitektur wie auch im 
worttichen Sinn: Eine kartenubergreifen- 
de Verkabelung von Nutz- und Steuersi- 
gnalen sorgt dafur. daf3 alle internen 
und externen Bild- und Tonquellen ihre 
Oaten an alfe angeschlossenen Senken 
schicken konnen. Der PC-Bus aliein ver- 
mag das teider nicht zu leisten. 



3. Design des Medienmanagers 



Das nnultinnediale Haus prasentiert sich 
dem Anwender in der Aufsicht. Das 
Dach, also der Medienmanager, ist 
gleichzeitig die Benutzerschnittsteile. 
Jede Benutzerschnittsteile hat einen 
funktionalen und einen asthetischen 
Aspekt: Alles im System geschieht uber 
sie, und gleichzeitig erscheint sie als 
das System selbst. Der Entwurf einer 
solchen Schnittstelle ist also von zentra- 
ler Bedeutung; der Grad ihrer Akzeptanz 



Bild 3. Grundbild des Medienmanagers mit 
Symbolleiste 
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entscheidet letztlich uber Gelingen oder 
MiBlingen eines Multimedia-Konzepts. 

Zur Losung dieser Aufgabe ist miro an 
die Hochschule fur Bildende Kunste in 
Braunschweig herangetreten. Prof, van 
den Boom und seine Mitarbeiter vom 
Lehrstuhl fur Visualisierungsforschung 
haben sich dankenswerterweise dieser 
Herausforderung gestellt und in der Fol- 
ge den Medienmanager entworfen. Im 
Rahmen dieses Beitrags kann nur das 
Ergebnis vorgestellt und diskutiert wer- 
den, fur die dahinterliegende interes- 
sante Theorie des Studios als Informa- 
tionsumgebung' sei der Leser auf die 
Darstellung in [1J verwiesen. 

Ziel des Designs war, eine in der An- 
wendung intuitiv erfaObare, in der Sym- 
bolik konsistente und in der Gestaltung 
attraktfve Benutzerschnittsteile zu 
schaffen. Insbesondere sollte das De- 
sign konsequent durchgestaltet sein 
und nicht in vordergrundigen Effekten 
steckenbleiben. Das aus diesen Vorga- 
ben entstandene Erscheinungsbild des 
Medienmanagers orientiert sich nicht an 
einer gegenstandlichen Metapher wie 
beispielsweise Schreibtisch oder Wohn- 
zimmer, sondern verwendet eine ab- 
strakt-geometrische Formensprache 
von zeitloser Klarheit. 

Hinsichtlich seiner Funktionalitat er- 
scheint der Medienmanager auf zweier- 
lei Wetse: 

— Die 'einfache' Welt ist gekennzetch- 
net durch vollstandige Nutzung des 
Bildraums durch die Videosignale. 
Au3erdem tritt kein Betriebssystem 
mit der ubiichen Fensten-velt nach au- 
3en. Die Steuerung erfolgt per Fern- 
bedienung. 

— Die 'professtonetle' Welt ist gekenn- 
zeichnet durch die Einbettung der 
Multimedia-Funktionen in die norma- 
ls Betriebssystemumgebung. Die 
Steuerung erfolgt per Maus und Ta- 
statur. 

Damit soil zwet typischen Anwen- 
dungsszenarien bei Multimedia-PCs 
Rechnung getragen werden: der aus- 
schlie6!ichen Multimedia-Nutzung in 
'entspannter' Haltung und der teilweisen 
Multimedia-Nutzung wahrend des 
'ernsthaften' Arbeitens mit dem PC. Fur 
die erstgenannte Anwendung werden 
eine eigene Fernbedienung (Bild 2) so- 
wie ein entsprechender Infrarotempfan- 
ger mitgeliefert. 




4. Umgang mit dem Medienmanager 



Nach Aufruf des Medienmanagers tre- 
ten dem Benutzer die implementierten 
Multimedia-Funktionen als eine Reihe 
groOflachtger, stilisierter Symbole ge- 
genuber (Bild 3). Diese Symbole stehen 
von links nach rechts fur 

— EinVAusschalten des Medienmana- 
gers, 

— Fernsehen. 

— Video-, Photo- und Audio-CD, 

— Radio mit RDS-Funktion. 

— Telefon. 

— Recorder, 

— Videotext und 

— Wechsel in die professionelle Welt. 
Diese Symbole konnen ausgewahit und 
aktiviert beziehungsweise deaktiviert 
werden. Zur Auswaht uberstreicht man 
die Symbole durch eine Horizontalbe- 
wegung der Maus oder betatigt die Links-/. 
Rechts-Tasten der Fernbedienung. Hier: 
durch bewegt sich ein roter Rahmen , 
sprungweise von einem Symbolfeld zum . 
nachsten. Das ist auch aus einiger Ent- fh 
fernung noch gut zu erkennen und erub- 
rtgt eine punktgenaue Cursor-Plazie- - > 
rung. Maus und Fernbedienung konnen 
ubrigens ohne Umstdpsein wahlweise ■ 
benutzt werden. Dazu sind Maus und In-' '-^ 
frarotempfanger uber ein gemeinsam.es, i 
Kabel an den seriellen Eingang des PG/^ 
angeschlossen. Ein spezielier Maustrei-"" 
ber erkennt zudem, von welchem Einga- ;- 7* 
begerat der jeweilige Befehl stammt. '^^ . 

Das durch den roten Rahmen ausge- 
wahlte Symbol kann nun durch Maus-. 
klick Oder die .,ok"-Taste der Fernbedie- 
nung aktiviert werden. Als optische Quit- 
tung wechselt die Farbe des Symbols 
von blau nach gold. Gleichzeitig erschei- 
nen die zum aktivierten Gerat gehoren- 
den Bild- und/oder Tonsignale sowie ein 

Bild 4. Fernsehen mit dem Medienmanager 
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Bild 5. Fernsehbild mit Steueraktor, Ruckver- 
weisknopf und weiteren Einstellhiiten 

als 'Steueraktor' bereichnetes graphi- 
sches Steuerelement. Im Bild 4 ist der 
Fernsehsteueraktor dargestellt. Von 
links nach rechts erkennt man 

— den Multifunktionsrahnnen (auBerst 
(inkes Rechteck), der Begleitinfornna- 
tionen zur Sendung enthalten kann. 
beispielsweise den Titel der laufen- 
den Sendung. 

— den Aufnahmeknopf (Kugel mit ein- 
gepragtem ..Rec"). Wird er betatigt, 
so wird die laufende Sendung auf der 
Festplatte aufgezeichnet. Der Vor* 
gang wird beendet, sobald die Platte 
voll ist Oder der Knopf ein zweites Mai 
gedruckt wurde. Befindet sich eine 
Kompressionskarte wie die miroVi- 
DEO DC20 im PC. dann kann die Sen- 
dung mit voller Bildrate und in S- 
VHS-Qualitat aufgezeichnet werden. 
Andernfalls wird ein Software-Coder 
benutzt. der mit zeitticher und raumli- 
cher Unterabtastung arbeitet Fur 
jede Aufzeichnung wird vom Medien- 
manager automatisch ein neuer Da- 
tetname vergeben, ohne da3 sich der 
Benutzer darum kummern muf3. Ab- 
gespielt werden kann die Aufzeichnung 

Bild 7. Bedienoberflache zum Abspielen ei- 
ner Video-CD 




spater durch Aktivierung des Recor- 
der-Symbols auf der Symbolleiste. 

— Die Programmplatzwaht erfolgt im 
breiten Rechteck mit oben und unten 
angefugten Dreiecken. Durch Betati- 
gen der Oben-/Unten-Tasten der 
Fernbedienung oder durch Anklicken 
der Plus- und Minusfelder werden die 
Programme ausgewahlt. 

— Die Lautstarkeeinstellung ist im 
schmalen Rechteck mit eingelasse- 
nem Dreieck zu erkennen. Durch Be- 
tatigung der Oben-/Unten-Tasten der 
Fernbedienung erhoht oder reduziert 
man die Lautstarke. Als optisches 
Analogon wachst oder schrumpft das 
rote Lautstarkedreteck innerhalb sei- 
nes rechteckigen Rahmens. 

— Die auBerst rechte Kugel mit einge- 
pragtem Pfeil stellt den Verweisknopf 
auf weitere Funktionen dar. Wird er 
betatigt, wird eine Erganzung des 
Steueraktors mit seltener verwende- 
ten Funktionen aufgerufen. 

Der Steueraktor ist so konzipiert. daB 
alle wichtigen Funktionen des gewahl- 
ten Gerats auch aus einiger Entfernung 
auf einen Blick erfaBbar und mit einer 
Bewegung erreichbar sind. Fur Benut- 
zer, die das Bild nicht durch daruberlie- 
gende graphische Symbole verdecken 
wollen, besteht die Mdglichkeit des Di- 
rektzugangs zu den haufigsten Funktio- 
nen. Auf der Fernbedienung (s. Bild 2) 
befinden sich neben den vier Rich- 
tungstasten die Tastenpaare 

— Program up/down sowie 

— Volume up/down. 

AuBerdem kann durch die separate 
Stummschalttaste der Ton jederzeit ab- 
und wieder angeschaltet werden. 
Komplexere Funktionen, die in der Re- 
gel selten benutzt werden, tassen sich 
uber den Verweisknopf erreichen. Im 
Falle des Fernsehers erscheint dann 
der Steueraktor, wie im Bild 5 gezeigt. 
Ganz links befindet sich der 

— Ruckverweisknopf. Diese Kugel mit 
eingepragtem Pfeil wechselt nach 
Betatigung wieder in sein normales 
Erscheinungsbild. 

— Daneben ist das Feld zur Tuner-. Ton- 
und Bildeinstellung. In einem schma- 
len Rechteck befinden sich die Sym- 
bole fur Antenne, Ton und Bild. 

— Bei Anwahl des Antennensymbols 
offnet •i'cn am rechten Ende des Ak- 
tors 0' -eld mit Sendernamen. Die 
ange: Halbkugein ('Ohren') 
dienc' Aktivierung eines automa- 




Bild 6. Die Bildfunktionen lassen sich iiber 
den Fernsehaktor einstellert 

tischen Sendersuchlaufs oder zum 
Loschen eines Programmplatzes. Die 
Sendernamen werden dem VPS-Si- 
gnal entnommen. AuBerdem lassen 
sich die Sendernamen durch Direkt- 
eingabe innerhalb des Feldes jeder- 
zeit umbenennen. Die gefundenen 
Sender kbnnen nach verschiedenen 
Gruppen, unter anderem Sport oder 
Kultur, geordnet und spater wieder 
aufgerufen werden. 

Bild 6 zeigt das Erscheinungsbild des 
Fernsehaktors fur die Einsteltung der 
Bildfunktionen. In diesem Fall stehen die 
angesetzten Ohren fur die Funktionen 
Farbsattigung, Kontrast, Lautstarke, 
Farbton. Helligkeit und Normaiwertein- 
stellung. Nach Anwahl des entsprechen- 
den Ohres kann mit dem Dreieck der je- 
weilige Funktionswert erhoht oder redu- 
ziert werden. 

Im Bild 7 ist das Abspielen einer Video- 
CD dargestellt. In diesem Fall enthalt 
der Multifunktionsrahmen Angaben zu 
Titel und Spielzeit. Das rautenfbrmige 
Symbol auf der Aktorstange enthalt in 
der Horizontalen die Laufwerksfunktio- 
nen Rucklauf. Pause, Vorlauf und in der 

Bild 8. In der Radiofunktion kann der Radio- 
text gelesen und auch aufgezeichnet werden 
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Bild 9. Telefonieren und Fernsehen zur glei- 
chen Zeit 



Vertikalen den Sprung zum nachsten (+) 
Oder vorhehgen (-) Titel. Der Knopf mit 
dem eingepragten Rechteck steht fur 
die Stopfunktron. 

Bild 8 zeigt die Nutzung des Radios. 
Der Aufbau des Radioaktors ahnelt dem 
des Fernsehaktors. allerdings findet 
sich im Multifunktionsrahmen der im 
RDS-Signal ausgestrahlte Radiotext. An 
der Symbolleiste erkennt man ubrigens, 
da3 zur Zeit sowohl der Fernseher als 
auch das Radio aktiviert sind. In diesem 
Fall sind etn Bild- und zwei Tonsignale 
aktiv. Durchgeschaltet wird jeweils das 
Signal des angewahlten Gerats. Es 
reicht eine Links-ZRechtsbewegung aus, 
urn beispielswetse zwischen Fernseh- 
und Radioton hin- und herzuwechseln. 
Ein weiteres Beispiel ware die gleichzei- 
tige Aktivierung von Fernseher und Vi- 
deo-CD. In diesem Fall wurden durch 
die Anwahl des Gerats Bild und Ton um- 
geschaltet. Selbstverstandlich konnen 
auch mehr als zwei Gerate gleichzeitig 
aktfv sein. Ein Uberstreichen der Sym- 
bolleiste von links nach rechts wurde 
dann nacheinander Fernsehton, CO- 
Ton, Radioton und Telefonton auf die 
Lautsprecher schalten. Jedes ange- 
wahlte Bild und jeder angewahlte Ton 
kann mittels des Aufzeichnungsknopfes 
spontan auf der Festplatte aufgezeich- 
net werden. Es ist eben dieser spiete- 
risch leichte Wechsel zwischen den ver- 
schiedenen Multimedia-Funktionen, der 
die Komplexitat moderner Multimedia- 
Endgerate auch fur den ungeubten Be- 
nutzer beherrschbar macht. 

Im Bild 9 telefoniert jemand, wahrend 
im Hintergrund das Fernsehbild wetter- 
lauft. Die Telefonnummer kann entweder 
aus einer vorher angelegten Liste Oder 
durch Eingabe per Zehnertastatur ge- 
wahlt werden. Die Betatigung des Knop- 
fes mit dem Telefonhorer startet den 



Wahlvorgang und beendet auch wieder 
das Gesprach. Verwendet wird entweder 
die mitgelieferte Freisprecheinrichtung 
der miroCONNECT RDSradio Oder ein an- 
geschlossener Handapparat. 

Bild 10 schlieBltch zeigt die Nutzung 
des Videotextes. Er wird in einem mehr- 
stufigen Verfahren (Kartenspeicher, 
Hauptspeicher, Festplatte) so abgespei- 
chert, daG die gewOnschten Seiten 
praktisch sofort zur Verfugung stehen. 
Bei Nichtnutzung des Fernsehtuners 
werden automatisch Seiten im Hinter- 
grund geladen oder wieder aktualisiert. 
Innerhalb einer Videotextseite kann 
durch Anwahl einer Seitennummer zu 
dieser Seite verzweigt werden. 

Im Bild 11 ist die Symbiose von Me- 
dienmanager und 'ernsthafter' Anwen- 
dung dargestellt. wie sie sich nach Beta- 
tigen des Verweisknopfes auf der Sym- 
bolleiste darstellt. Uber einem Textverar- 
beitungsprogramm, das wie gewohnt 
genutzt wird, liegen eine verkleinerte 
Ausgabe von Symbolleiste und Fern- 
sehbild; der Ton lauft im Hintergrund 
weiter. Bild und Leiste lassen sich 'an- 
fassen' und mit der Maus verschieben. 
Dies ermogiicht ein Weiterarbeiten mit 
dem PC bei gleichzeitiger — wenn auch 
eingeschrankter — Nutzung des Multi- 
media-Angebots. Ein Wechsel in die 
'einfache' Welt mit der voilen Nutzung 
des Bildschirms fur das Fernsehsignal 
ist jederzeit durch nochmalige Betati- 
gung des Verweisknopfes moglich. 



5. Ausblick 

Die umfassende Darstellung einer multi- 
medialen Anwendung, wie sie der Me- 
dienmanager bietet, ist hier nur einge- 
schrankt moglich. Es fehit die so we- 
sentliche Zeitkomponente, die aus einer 
Aneinanderreihung statischer Situati- 
onsbeschreibungen erst eine als muhe- 
lose Ganzheit eriebte dynamische An- 
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Bild 11. Symbiose von Medienmanager und 
professioneller Nutzung 



Bild 10. Auch Videotext-Nutzung la(3t sich 
vereinfachen — und zugleich beschteunigen 



wendung macht. Das Gefuhl der Muhe- 
losigkeit wird freilich erst dann erreicht. 
wenn gewisse aus der Psychologie be- 
kannte Zeitschwellen nicht uberschrit- 
ten werden. Der Umgang mit einem Mul- 
timedia-PC wird erst dann als ange- 
nehm empfunden, wenn man niemals' 
zum Warten gezwungen ist. Diese wich- 
tige Voraussetzung berucksichtigt der " 
Medienmanager durch ein Konzept des ^ 
minimalen Aufwands bei Wahl und 
Wechsel der Funktionen sowie durch j, 
das Zulassen beliebig vieler. gleichzeitig 
aktiver Bild-, Ton- und Textquellen. 

Der Medienmanager ist in Funktion und '~ 
Erscheinung auf Erweiterung angelegt. ''^ 
Als Dach des Multimedia-Hauses wird 
er in Zukunft weitere Funktionen inte- 
grieren, beispielsweise Sat-TV. DVB,* ^ 
DVD Oder Internet. Innerhalb der Steu- 
eraktoren konnen weitere Einstellmdg- 
lichkeiten untergebracht werden. Beide 
Erweiterungsmoglichkeiten finden ihre 
visuelle Entsprechung im Reihungsprin- 
zip, als Erweiterung der Symbolleiste 
Oder der Aktorstange. Die funktionale 
und klar gegliederte graphische Symbo- 
lik sowie die Fernbedienung wurden 
speziell fur diesen Zweck entworfen. Sie 
ermoglichen einen spielerisch leichten, 
aber nicht vordergrundig-selbstzweck- 
haften Umgang mit dem Multimedia-PC- 
Ob sich aus dem heutigen Multimedia- 
PC einmal eine ganz eigenstandige Ge- 
rategattung herausbilden wird, kann al- 
lerdings erst die Zukunft zeigen: hoff- 
nungsvolle Ansatze dafur gibt es. 



Schrifttum 

[1 j van den Boom. H.; Betrifft: Design. Unter- 
wegs zur Designwissenschaft in fCinf Ge- 
dankengangen. VDG Veriag und Oaten- 
bank fur Geisteswissenschaften Alfter 
1994. ISBN 3-929742-30-6- 



114 



FERNSEH- UNO KINO-TECHNIK 50. Jahrgang Nr. 3/1996 




This Page Blank (uspto) 



XP-002075128 



^ -.1.3... 




COLOR TABLE ANIMATION 



Richard G. Shouo 

Xerox Palo Alto Research Censer 
Palo Alto. CA 



ABSTPACT 

Even a small amour,, o( an.mation can greatly enhance 

tZTj.:::T'''°" ■ ^'^-'^-'^-"^ ■= 's^e^r : 

in raster r/.nr r"*"'- °' " °' '-'-"onsnip. 

Inir^a „n H " " ""^ Providing 

band dtn. T'"' '^iSh d.e to the large 

. ^ cnangmg a ptcture rapidly. This oanpr 

c^ecr.bes a s,Vnole method lor provid.ng a 1.^, ed tux llX 
useful rea,-,,n,e Interac.e an,>,at.on capability on manT 
e.sfng frame buffer systems. Color tatie an.mat.^n relies o„ 

a snl,?3?a7c 0:."'°'^ °' ""'''■^ — • -^--n 

a single, s.at.c picture wa the frame buffer s color tabfe RAM 

Several variations of ,h,s tochn.gue are d.scussed and 

educational an.mat.on. and television graphics. 

Key words and phrases: computer animation, color latfe 
raster scan, frame buffer, computer grapf^ics. 

CR Categories: 8.2. 3.41. 3.1 1. 
INTRODUCTION 

Ja'd °' comr.unicat,on is great. ,t 

sa.d tha, a p.cture is wonh a thousand words (more than 
thousand, according to .he o.d Chinese prlv.'b, and a 

p'tr'^rs^T^ ^^^^ '^^^^ -hcLsanATatic 

P.ctures. Oesp.te recent technofogical advances and 

proh.b.t.vety expensive or impossible in most raster scin 

rXeV oT,T' '^'^^"^ ^'^^^ ^'^""-"^ animation is 

required, off.fme or non-real-time generation of the imaoes 
often necessary. wh,.e these approaches can be ccmple e y 

ed'irg andl'^^'. of Intera f 

ed.t.ng and manipulat.ng me animat.on ^ n ,s being created 

0.rect updahng of a frame bu/fer .mage .j.nera.ly recuir^s a 
'arge amount of banov.d.n. A r,p,ca. f.a.-.. ,,ner =.cturP .s 
represented by over 2 Mbits of p.e, ca:. ^ao . Zo . 

'?.t'in' ■ '''""'^ ""^^ - of a 

least 10 frarr.es per second for reasonably c.-.oc:h -^n.-ra^ion 
Thus at least 20 Kmi:s/sec m..: ,e .ra.s^^.-.d r-c:. ^ ' 
con.inuousfy ,n order to provide an.mati'cn' b/ ' t,:3 o^t 
update approach ver, few frar^^e buffer sy.:.rrs can ^.t'n'nJ 
such a data rate from CPU to frame buffer ;; .:"';;:',7s' 
or other secondary storage. 
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There are several ways -n which dynamics and animation 
have been achieved in raster scan d:sp.ay systems: 

1. The picture can be computed on-the-fly from a 
higher.ievel data structure. Usmg reai-t.me hardware 
and perhaps also double-buffer:ng of the image, new 
frames are can:,.-:uous;y scan-con^erted from the object 
data structure. This general approach has been used 
extens.vety. for example, in v.sua! fhght s.myfators where 
«he data structure consists of polygons ,n a-space' 
While a ceria.n degree of real-t:me interaction .s hereby 
provided, this tyce of system requires large computing 
power Obtained via speciat-purpose hardware and is 
consequently very expensive by companson to a static 
display of the same data base. 

2. Various methods can be employed to reduce the reaf. 
lime p.cture update bandwidth to the range which can 
be suppi.ed from secondary storage^. Such methods 
.nclude run.length or other encoding of pi.el data 
reduced resolution, updating only changed elements" 
structured overlays, etc. Thus a representation which is 
close to the final picture data can be computed stored 
on d.sk and later played back in real-time. This 
approach usually recuires a high-performance disk 
memory and a smaM amount of special-purpose 
hardware. More important, non-real-time picture 
generation severely limits the interaction possible during 
creation of the animation and therefore requires much 
greater predictive skills on the pan of the user (just as in 
conventional eel an.mation). a separate outline or 
penc.l test" caoability^ may also be provided which 
permits previewing in real time. 

3. A frame-al-a.time recordmg device such as a video 
d.sk or f.tm camera can be used, to record the already- 
ccmputed or assembled frames at a rjte less ihLn r-al- 
time and later play mem back at fuil speety* -. This 
recording device <s often expensive compared \o the 
CC-rputing and Cs-Uy hardware itself. Again ihe 
in;ef3c:ive oossibiicies are very lim-tcd. 

4. Another real-t:me approach has been .rr.piem^nt*^ in 
a cersonai computer^ where the images are composed 
of cvertaid b.t moos. albeit m biack/wn.re (i bit/-ixef) 
an^ at fairly tow resc utfcn (256 . and update" rate 
(3-10 frames/sec) in :h,s case, the .-nd-crawn b.t-map 
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images resident in main memory are assembled (overlaid 
in a manner analogous to an animator's eels) via fast 
CPU microcode. This system does permit the user to 
interact with the ongoing animation -- an extremely 
valuable capability when creating an animation or when 
the system is used directly in a teaching situation, for 
example. 

The display CRT in this system is refreshed directly out 
of main memory instead of from a separate frame buffer 
memory. Thus the picture data can be addressed and 
manipulated directly by the CPU. However, this 
approach requires that the memory capacity and the 
bandwidth necessary to drive the display be available 
(rom main memory in addition to that normally needed 
for computation. This is reasonable in the present 
system, since the image being displayed requires only 
4K I6 bit words and a peak bandwidth of -10 Mbit/sec. 
However, a full 2 Mbit frame buffer would require an 
additional 128K 16-bit words of main memory and a 
peak bandwidth of 96 Mbit/sec The tradeoff here is 
between a display which is limited by (he bandwidth and 
size of a memory built to CPU requirements, and a main 
memory with significantly greater bandwidth and size 
(and cost) than is appropriate to the CPU alone. In 
general, the requirements of general purpose computing 
and those of image processing and display are quite 
disparate. 

5. In a somewhat different vein, Computer Image 
Corporation has used highly-interactive anaiog corriputer 
animation systems for over 10 years in the production of 
television graphics and animation^. The disadvantages 
of the analog scan conversion approach are strongly 
offset by the ability to perform motion, scale cfiange and 
deformations interactively in real lime. 

Fortunately, even motion which is graphically very simple can 
prod'jce a vastly more effective visual communication than a 
stitl image. In short, a iirte animation goes a long way. If we 
are v.:!hng to forego tu!l Disney-style animation and strongly 
limit the content and dynamics of our images, then much 
simpier. highly interactive solutions can be found. Also 
fortunately. (lat color 2 D cartoon tlKe animation is quite an 
adeacate and familiar medium for many graphical 
commLintcaiions such as illustrations, diagrams, charts, 
preser^tation aids, etc and in education, television graphics 
and advertising. 

COLOR TABLE ANIMATION 

Cofcf table animation simply relies on changing only the 
cctoc of objects and areas present within a single, static 
picture by using the frame buffer's color table RAfJ. This 
idea nas been independently implemented on various frame 
buifer systems with attractive results^ ^. Although the 
animation effects which are possible are somewhat limited, a 
little ingenuity on the part of the artist results in a suprisingly 
rich 'y^riety of visual expression. A good user interface and a 
consirJerable period of first-hand experimentation are 
necessary, in fact, to fiiily appreciate the possibilities. 




Color table RAMs have been available on various frame buffer 
systems for some time^^**^'^^. Color tables are frequently 
used to provide gamma correction or other compensation or 
to create a pseudo color display of monochrome data. Figure 
1 shows a typical frame buffer system with a color table. 
Numbers stored in the frame buffer memory at each pixel can 
be thought of as representing virtual color names in a manner 
analogous to a virtual address space. For example, If the 
frame buffer stores 8 bits/pixel, then 256 independent virtual 
colors may appear within the picture. The color table 
consists of 256 words, each containing the values of the red, 
green, and blue components corresponding to one pixel value 
(color name). During scanning, each pixel value is read from 
memory and is used to address the color table RAM. The 
resulting primary component values are then passed to the 
D/A converters. 




Figure 1- Frame buifer with color table. 



Usually, the color table RAM can be updated quickly (a few 
pisec per word) under program control from the CPU. Thus 
most or all of the virtual color space can be changed In a 

short time such as durmg the display's vertical blanking 
interval (-1.3 msec m the case of conventional 525-line 
te(ev)sion). If 10 /isec are required to change a word In the 
table, for example, tnen all 256 color definitions can be 
changed in tv;o vertical mterval times, e. g. at full frame rate. 
Usually, a slower rale is desired and the effective speed of 
the animation can be controlled by simply updating the color 
table less frequently. 

SIMPLE CASES 

The simplest case of color table animation is color cycling. In 
this case, every cole definition in the color table is simply 
shifted by one pixel value (one address) in a cyclic fashion. 
Color cycling produces an effect similar to the animated signs 
often seen m store showroom displays utilizing a light, a 
spinning polarizer dts- and colored cellophanes. This effect 
cap be used to create smooth fluid flow (Figure 2a) or 
discrete steoping rrcnon of many objects simultaneously 
(Figure 2b). 




Figure 3b. Alternate-color animation with 
several .ndependent motions • autumn. 
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A more interesting variation is unernate-color animation. 
Several positions of an object are present in the picture, each 
in a different color number (pixel value). Initially all color 
definitions are set equal to the background color so that all 
the positions of the object are elfeciivety invisible. The 
animated effect is then created by changing color definitions 
one at a time from background to foreground color so as to 
reveal the hidden objects in sequence. See Figures 3a and 
3b. Notice that successive images can be different In shape 
and size so that much more than just a simple translating 
motion ts possible. Furthermore, several objects or areas can 
be in apparent motion simultaneously This technique can 
also be used to sequentially reveal parts of an illustration or 
diagram (like the block diagram in Figure 1. for example) as 
the speaker refers to them. 

By providing an entire set of background and foreground 
colors, objects can be made to move over a multi-colored 
background so long as each object position has only one 
color of background "behind" it. This means that it Is 
difficult to move an object over a textured or highly detailed 
background. The most serious restriction in this type of 
animation, however, is that successive positions of the 
object(s) must be disiomt and cannot overlap or intersect one 
another. The number o( steps in the animation is. of course, 
limited in all these cases by the available number of possible 
pixel values. All examples shown here were created in a 4- 
btt/pixei frame buffer and utilize ten steps or less. 

Ideally, transitions between steps in the animation should be 
done smoothly by using an interpolated path in color 
space'^ rather than a sudden change. See Figure 4. This 
is essential in television graphics for a pleasing visual effect 
at alt but the fastest speeds- 




Figure 4. Linear interpolation between successive steps. 



FURTHER VARIATIONS AND EXTENSIONS 

Variations of color table animation are limited only by the 
programmer's ingenuiiy. For example, overlapping can be 
allowed by using additional pixel values to handle the areas of 




intersection of successive positions. Also, if a larger color 
space is available, several totally independent motions or 
speeds can be depicted by utilizing disjoint sets of colors. 

If double buffering is available, a second image could be read 
in from disk memory while animation is underway using the 
first. Thus a longer animated sequence might be made up ol 
a number of images, each of which provides a few frames ot 
the animation via color table techniques. 

THE GENERAL CASE 

The animation methods described above do not readily permit 
very general movement, deformation, overlap of successive 
steps, etc. To obtain completely arbitrary motion, we can 
combine several frames of an animated movement into one 
.mage and allocate a different color number' to every unique 
area in the composite picture. See Figure 5. Then, each 
frame in the animation can be displayed by simply setting the 
appropriate color definitions so as to make visible the areas 
which appear in that particular frame- 




Figure 5. General case (i = 2. n = 2. A = 4) 
with overlapping areas - bending arm. 



Suppose there are t colors in an object we wish to animate 
(including at least one background color) and n frames in the 
animated movement. Since each pixel can be required to 
assume any of the i colors in each of the n frames, the 
number of distinct areas (and thus the total number of pixel 
values used) in the composite picture is at most A = i'^ . If a 
256-color space ts being used, for example, then possible 
values for i, n and A are: 



colors frames areas max 

^ i ^ n A 

2 3 256 

3 5 243 

4 4 256 
6 3 216 
16 2 256 



Thus an object drawn wiih two colors olas hn... 

move or deform arbitrarily in a fiveTramP , "=="9'°""'^ ""W 

Pracce. however, ,„e number iTtreraCur 

Often much less than ,t,is «„,,, s^ce no, aW^ ' "^^'^"'^ " 

others during motion Thus m„ 2 f ^'^^^ '"lersecj all 

than indicated here la^'bT 

content of the ani^at^ Wb^'n? '^"'""'"^ °" '"^ 
colors and frames can usuall^be hant J .'T °' 
are no restrictions on the kind J ""^ 

the kind of motion possible. 
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Figure 6a. Solar wind around Venus. Particles appear to 
move at several different speeds as they near the planet. 



Figure 6b. Spacecralt insertion into orbit around Venus. 






Figure 6c. Pioneer probes separating from the bus spacecraft. 



Figure 6d. Venus landscape with souvenir 
hunter and slowly drifting clouds. 
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MULTIMEDIA-PG 

U. SCHMIDT, FKTG 

THE 'TVIedia Manager'* 

a novel user guide for multimedia PCs 



In multimedia PCs integration of individual components is not sufficient. Rather, the 
variety and large number of functions of the devices must be offered in such a way 
that the useir always maintains a clear view over them. Under the title "Media 
Manager"; this article, introduces a novel user guide. It permits the basic multimedia 
functions of televisioiv playing video, photo of audio CDs, listening to the radio, 
telephoning and scrolling through videotexts in an intuitively comprehensible way. 
The user does not need to become burdened down with the peculiarities of the PC 
operating system. 

1, Introduction 

Since its invention twentyfive years ago, the microprocessor technology has 
penetrated our entire infrastructure and shaped it from the inside out. Even the most 
trivial things - from the wristwatch to the egg boiler - are today being controlled by 
microprocessors. 

The continuously advancing miniaturization, still continuing today, in 
-microelectronics, apart from an increase in computing power, has also lead to a 
demoaratizaFion of computing technology. For the first time it has become possible 
for virtually all population circles to purchase a computer for personal use: the 
Personal Computer was bom. 

The question of what a private person is to do with such a device arose immediately. 



7'S^.^^^^: J^^-^? question -completely misunderstood that in the history of 
technolo^ things were not driven from above but from below. It is rather 
astounding to realizewhich oppositions and conditions fundamental inventions such 
,as the automobile, the telephone or the airplane had to overcome. For example, the 
: British Parliament passed a law according to which every automobile had to be 
pi-eceded by a pedestrian waving a flag for the purpose of warning rural populations. 

■ Today, we find this amusing. Future generations will one day perhaps also be 
amused by the attempt of the government to control and direct technical 
developments with the aid of state media institutions and commissions to evaluate 
consequences of technology. 

In the case of Personal Computers a development can be seen which is similar to that 
of the telephone: gie mass-distribution of the. devices also entailed as a consequence 

-th.e:demck:ratization of the contents. The telephone was not, as Alexander Graham 
^^5^5!^' "^^^^ broadcast of opera performances. Rather, it 

^'^ryeMofrShe=-exchang^:of-^^^^ mast'barfarmessagesjwhich could equally well have 
been exchanged by letter. And the PC was also not used to solve differential 
equations but as a device for playing games and as a typewriter, thus for applications 
for which solutions already existed. The success of telephone and PC, accordingly, 
do riot rest on completely novel applications but on improvements to already 

"Tavailable solutiorisf speed-inTcoiiuni^ (this also explains-the.s'uccess of FAXki==b^ 



ai\d e-mall) or for Wt correcticanrwithout ^fears'. Ih^^GfiajR^^y^ 
-disadyai^ ^j^^ .eve^aeeepted,^A,as^ 

^e telephorie_or the typieaf coir^ter-prirrt-of tiie^eariy-matrbc printer. - ~ 



Currently a new device concept is. taking its first steps: tiie multimedia PC,- Critics" 
object that the device concept is not novel rather, what is involved here is^nly-a^ " 
combination of already known components which, furthermore, are available 
individually and cheaper. The objection is correct but it does not penetrate to the 
essential core. For, apart from the integration of elements of consumer electronics. 



the multimedia PC comprises features which are typical for every PC: 
o It is equipped with mass background stores 

(hard drive, CD ROM drive) 
o The PC offers high-resolution graphics. 

o The PC is capable of communicating (analog modem, ISDN interface) 

o The PC has an open architecture, in hardware (bus) as well as in software 

(operating system with interfaces for application programs). 
The novelty in the multimedia PCs is the cormection of these elements with rather 
conventional contents: 

o Mass backgrovmd memories until now hold volatile contents (video, audio, 

videotext) and, in conjunction with appropriate software, can be used like data 
bases. 

o High-resolution graphics permit the creation of esthetically pleasing user 
surfaces. 

o The communication capability in the form of built-in backward charmel is a 

precondition for interactive applications, 
o Standardized open hardware and software architecture permits a large number 

of manufacturers to present themselves as providers of solutions; this 

accelerates cor\siderably the development of markets. 

However, it should not be overlooked that the multimedia PC in its current state 
resembles a machine in its raw state. The many inherent capabilities are orUy made 
jnsu fficient ly^accessiblelthroughitHe^^^ operating sysfeins-and their user-_nz^..-"~ 

surfacesr-Eor ex^ple^t^^ siirf acesjemploy megphprs" which are-borrowed" 
^qmTtHe world of the office (office, desk,etc)._jrhey are also layed^out for.a 
jiraximum of expressionxapabilities::rBut,iin-principleranyT^ . 
active processes are being executed at any given time. Modem operating systems 
open a corresponding number of overlapping 'windows' or they represent 'icons'. 

This variety of expressions warms the heart of the programmer as much as the 
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cockpit of an oMer plane does that of the aircraft engineer. But just as hundreds of 
displays and control options of the cockpit had to make room for a 'cleaned-up' 
design, the complexity of a multimedia PC must today be reduced to the point where 
also non-programmers find handling it easy. Who knows, perhaps the programmer. 
one day whill have to go the way of the aircraft engineer. - - . _ < 

2. The Multimedia House 

In multimedia PCs integration of single components is not sufficient; the wealth of 
functions of the device must be offered in such a way that the user is always able to 
keep track of everything. For this purpose miro has developed a new user guide 
with the title Media Manager*, which makes the basic multimedia functions 
-television, - : _ _ ■ '--^.^-z ~ 1 ^ 

- playing video> photo or audioydDs,.'- ' rS-^^^'^^i^— " ^-^r '^^F - ^ 
7 listening to radio, „ ~ ;!r " '^f^^^r^HS 7^1^ ztS^ 

- using_the telephone and L 

- scrolling through videotext" ^ ^^-^1" ^ ^^^^ 

clearly and consistently accessible. The user remains ;mburdene"d by "the peculiarities- 
of the PC operating system. Extremely helpful was fact that- the har^w^ "'["r 
was developed by miro itself in the form of 'plug-in "^^di^^^ 
and commimicatioh. Precisely for advance^ mUlidii^edii^ ftmctiohs^'^iid^^ 
^radip-andjvideptext, currently no ih^datory stahdard'iiiterfe 
shortcoming is all the rmore;Sen6us as^ the PC,- in contrast -to^thrtaevisioPsg ^ S:' 



actuallyTTat2a)^d^ouf for real-time.prdc^^sing3^^ video aiiaiSuaKLM^i^?^ 

fF K ckerin g-^pictures full of motion and -quantization artefacts are notiiing new for the 
don^suffering PC-ovmer.:-Only the simultaneous development otrmaltimedia - ~ - 
-hardware and software raakes-circiimventihg saiclf^CMep^t der^^ 

^ssible,^:^ — - - — - -^^^^ : : - 



The result of this development is an architecture which can be called a 'multimedia 
house'. In this house, the all encompassing software roof rests on the foundation of 
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the four hardware functions 'graphics, video, audio and communication'. These 
functions are physically realized as plug-in cards, either as four single components 
(111. la) or as two compact components (111. lb). The latter integrate on two cards the 
functions 

o graphics processor -f MPEGl decoder + television tuner + video decoder + 

stereo decoder + videotext decoder + videocoder (output of graphics and video 
on the television set) {miroMEDIA VIEW TV) 

o voice-capable high-speed modem (28,800 bits/s) + wavetable synthesis + UKW 
radio + RDS decoder (miroCONNECT RDSradio) 

As an optional "add on" to the multimedia house, the miroVIDEO DC20 is also an 
option, a motion JPEG card, which normally is used for the video postprocessing. 
But here it is used in connection with a large hard drive as 'digital videorecorder'. 
All cards are interdigitated with one another and with the roof like parts of a puzzle, 
symbolically as functional components of a total architecture as well as also in the 
literal sense: the cabling, overarching the cards of useful and control signals, ensures ' 
that all internal and external video and audio sources can send their data to all 
connected sinks. The PC bus alone, unfortimately, is incapable of performing in this 
way. 

3. Design of the Media Manager \ -i, - 

-Jhe :mulfim€dia-hou^ 



edla^maBagerTrisbsiinua Each .userjinterface has.a - 



I^iimctionaLandrarU takes placefthfbu^ 



the systQipfeEif^Thef^^ 



Sj^^p^tla^Li imgprtance; itie ^egree-of4ts-acceptanGe-d'eGides>4a6tly7-the^si^€^ 



5H-cfajlureb^^^^ 1~ - . 

To solve this task miro approached the Institute for the Arts in Bravmschweig. 
Professor van den Boom and his associates of the chair for visualization research 
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accepted this challenge and designed the media manager. Within the scope of this 
article only the result can be introduced and discussed, for the interesting - / 

background 'theory of the studio as "information environment' the -reader is referred 
to the discussion in [1]. ~. - _ :r : ^ 

It was the goal of the design to design a user interface which was intuitively 
comprehensible in application, consistent in terms of symbols and attractive in 
appearance. In particular the design should be thought through consistently and not 
remain stuck in foregrotmd effects. The appearance generated from these conditions 
of the media manager is not oriented along an object metaphor such as, for example, 
desk or living room, but uses an abstract and geometric form language of timeless 

With respect to its functionality^the media manager 

The 'simple' world is characterized by cdmpld^te^ iiSizaE^^ 



by the video signals. In addition; no operating sj^slemewiffi^^thehaS^ 

world penetrates to the outside. Control takes place by remote cdri:&ol. "j^^ 

The 'professional' world is characterized by the embedding- of the multimedia ^ 

functions in the nomaroperating^^^^^^ 

mouseand keyboard^ . - - ; r_ ,e^--f^- - 7^^^::^^ 

-Jliu^s is infe 

LPGsirtiie exclusi\^-mult& ''relaxed' pos^^^^ -^"TT^'V"" 



multimedia ^atilizationHduringi^^eri wi3rkjsyith_the_EC. For the first application, a 
^separat e remx?te ncont roi~(Hl , 2 ) as^^welkas-^a^^^ifespdndSS^ are=— : 



A. Handlings the^'^ M 



-After "calling up'^therm^dilri^^^ confronted witti the implemented 



multimedia functions as a 'seifie^ symbols (111. 3). The symbols, 

from left to right, represent: 



- ON /OFF of media manager, 

- Television, 

... . < ' ■ , 

- Video, photo and audio CD, 

- Radio with RDS function, 

- Telephone, 

- Recorder, 

- Videotext and 

- Changing to the professional world. 

These symbols can be selected and activated or deactivated. To select, the mouse is 
dragged over the symbols with a horizontal motion or the left/right keys of the 
remote control are actuated. This causes a red frame to jump from one symbol field 
to the next. Even from a relatively great distance this is still clearly visible and _ 
makes precise cursor placement superfluous^ _ Mouse and remote control can, -:L,^. 
incidentially, be used optionally without replugging. For dus piiippserimoj^^ 
infrared receiver are connected via a cpmmpnj:able.to the serial^input of the EC- -A - 
special mouse driver, in addition, reco^gj^^S^^ 
command originates. 



The symbol selected through the red frame can now be activated. by clicking on the - r . - j 

mouse or the key "ok" of the remote control. As an optical aclgiowledgem^ 7 . 

j:olor of- the syr^bpl changes^from blue, to gold^Sro 

-auxiio signals belon^SLgito^the activ^^ 



called "contr o l-^ tor' -are^isplayed^InJlL- 4 tiie^efevisiG^ 
Jrom.leftJo rig ht are shown:^ : -j—^ - 7z;:'"t ^ : _ " " _ 



Thejnaiilt ifunctiQnJffam ^which jcan„con tain 



iHt)]matipn_accoxnpai^^ the title^,of Jhe^^^ 

program.' " :~ _ . „. 

The record head (ball with impressed "Rec"). 'If it is"^actuated7"the'currenl^^S^^^ 
program is recorded on the hard disk. The process is terminated as soon as^ 
the disk is full or the key has been pressed for a second time. If a compression 




card, such as the miroVlDEODClO, is in the PC, the program can be recorded 
with full frame rate and in SVHS quality. Otherwise, a software coder is used 
which operates with time and space undersampling. For each recording a new 
file name is automatically applied by the media manager, without the user 
having to take care of it. The recording can later be played back by activating 
the recorder symbol on the S)nnbol bar. 

The charmel location selection takes place within the wide rectangle with 
triangles added at the top and bottom. The channels are selected by actuating 
the up/ down keys of the remote control or by clicking on the plus /minus 
fields. 

Setting the volume is displayed in the narrow rectangle with inserted triangle. 
By actuating the up/down keys of the remote control the volume is increased 
or decreased. As an optical analog the red volume triangle grows or shrinks 
'withiTL its rectangular frame. 

, rpj^g extreme right ball with impressed arrow represents the reference button to 
further funcfibh; If it is actuated, a supplement of the control actor with 
--- ^ vf" fuhctiohs less' frequently used is called -up.- - - - — _ 

^The^^Bcef^ oH^^ actor is such-tfiat all imp<)rfantTFuhction¥^f the selected 

dwicez^ffiW'prceived "sto tiistancer -For-usersywhich do not.waht ' " 

-{to-c5ve^^^ is provided of direct ' ~ 



::aixe^^^fenx):sf-frequen^^^ usedrtunctiokfMextJo the"^ on the- 



^rentote^contrQl^rlll^^ a re l oc 
- —Gharmelntp/ down-as weli as 



— ^ — Volum e-up/downr 



Through the separate muting~key;m~a~daition7thOo.una'c^^ and 



^^vrj%smtdied"b^^ 



-f-^3^re eomplex-fi^^ reached via the ~ 

reference button. In the case of the television set, the control actor, as shown in 111. 5, 
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is displayed again. At the extreme left are located the 

Return reference button. This ball with impressed arrow, after;being aGtuated^j^. 
changes again To its normal appearance. . . 

Next to it is the field for tuner, audio and video setting. In a narrow reGtangle-- 
are the symbols for antenna, audio and video..: - . ;t r-- "„r - - - 
When selecting the antenna symbol, at the right end of the actor a field with 
transmitter names opens. The attached hemispheres ('ears') serve for activating 
an automatic transmitter search or for deleting a channel location. The 
transmitter names are taken from the VPS signal. In addition, the transmitter 
names can be renamed at any time by direct entry within the field. The 
located transmitters can be sorted according to different groups, among them 
'sport or culture', and can later be called up again.: ; ^ _ : - - - - 

111. 6 shows the appearance pif-thje-televisio In -- 

this case, the attached ears represent the^^nqjgms color saturati(m,^cqn^^ 
tint, brightness and normal value setting. " Ait^^s^^ 

particular function value can be increased or reduced v^th the triangk^^^JT^fe 



In 111. 7 the playback^'of a yideo -CD is shown. In^tl^ 

contains data regarding' the title "and plajdng time. 
"bar contains in the horizontal the drive~functiom'reye^e^paxise,-for^ 

verticardirection the~j (-Xtitle, =!n\e,^ttoivwith*ffi 7" 

"iifi pressed rec tahgle represents the -stop functipnr; jzz,...^.: —- - ' -~;..:"T 

Jlt-8-shows thesu^^ 

the television actor,"^however, in Ae multifunction-frame 

broadcast in the "RDS signal. Oi the-symbol bar, incidentally, can be^seen that ____ 
- euSently the tel^^^ .^^4 as also the radio are activateid.- In this case, one video 

' and two audio signals are active. Switched through is in every instance the signal of 

the selected device. A left/right motion is sufficient in order to move back and forth 



between television sound and radio sotind. A further example v\|)uld be the 
^"^v simultaneous activation of television set and video CD. In this case, through the^ 

- selection of the device video and audio would be switched. It is, of course, possible 
- ~ - - to have more than two devices active -simultaneously. Dragging over the symbol bar 
~ from left to right would switch successively television sound, CD sound, radio soimd 
and telephone sound to the loudspeakers. Each selected picture and each selected 
soxmd can be recorded spontaneously on the hard drive by means of the recording 
button. It is precisely this extremely easy change between the various multimedia 
functions which allows the tmtrained user to master the complexity of modem 
multimedia end devices. 

SZ... :_1 IH* 9_-somebody is telephoning while in the background the television pictxire 

:^f'lr^;^^^^ from a previously 

^^^^I^S^tored lisf^^ -The actuation of the button with the - 

7^^^;^"^^^$^^ the call again. 

:^ ^^^ g3: ^^a ^^^^^^g&^ ~^QmiV<^3i^EW^DSradio/ or_ a_ 



g^^ffl^[g^0^.^te :is"s^^^ prbtkss (card 



pages are available 

Er^ll^^^^^^^y'^^^ pkgesrare^uf^ 

^ — — Ba'ded' or updated^iriFthe jac¥^ by selectingTa"^^: 



^rtumbef it is possible t^ Vra^ ~ 



In 111. 11 the symbiosis of media manager and>eriGiis*-appH^^^ it is 

displayed after actuation of the referencW^^^^^ 
processing- programgwira^ 

symbdl"bar-and Jelevisi6K picto cpntinues„in-tiie bad<groiiifd^ Ima^^ ~ 

and bar can"be 'touched*"^ the fcontinuation of 

working with the PC with the simultaneous - even if restricted - use of the 
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multimedia selection. Changing to the 'simply' world with the full utilization of the 
screen for the television signal is possible at any time by actuating the reference . _ 
button again. . - - 



5. Prospects 

Extensive discussion of a multimedia application as offered by the media manager is 
here only possible within limits. The time component, so essential, is absent here, ' 
which converts a sequence of static situation description into a djmamic application | 
experienced as an effortless whole. The sense of effortlessness is only achieved if i 
certain time thresholds known from the field of psychology are not exceeded. 
Dealing with a, multimedia PC is only perceived as being pleasant if one never needs 
to wait. This" important, condition is taken into consideration by the media manager :j:_:-r- _ - L 
'through a concept of minimum expenditure in the selection of- change of functions as „ . . .. 

weU as by pennitting any-number of simulta^ . . „ j 
jources. — „— ■ - - - , - . — . ^.-.^^^ .i 

-i^Inifup^ti oyjhcfcap^^^ nianager. is. designed for-expansion. As the _ 

■Zr^QpfTof th^g^multimediarhouse it will inrrthe: future integrate further functions>-for ^ | 

^„lgxample^SatrW,:pyB;-D^^ . 



-^t^sibjMtigg can bea caj^abiUties find tiieir-visu al — 

i^£gS St^^ai^m -tfe:prind^^ row ^additiGh^Sr.expansi6rvS:joi.the-%q3^ or- the _ i 
















---^a ctQr-^^,,JT Tie^^ staruefared-grapMe-symfaQfe 



~reniote_conlTol were designed specifically for this rpurpose. iThf^^eraait-d 



Jhe.multimedia_PCsM:aiiiextremelyzeasy"w the foreground- 

' as~an end in iliejtf . . W not out-oCtbday-s^multimedia-EC-a -cornpletely ' 

"indi^endeht^Miltm 

^^t'hog^Mi-si^igrCa^^ -rr-r^'-'-^^—^yr-' . . : z.' ; ^^jzzz^. . ^k-— 
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111. 1 The multimedia house 

a) Component construction (4 slots) 

b) Compact construction (2 slots) 



m 1- Remote control^Df^inedia-iJian^&^^ri^!^^ 



111. 3 Basic image of media manager with symbol bar 
I11.-4 Television with the, media manager :i " 



— 



P"^^^^ ^th controUctor, return refeMce but^^ 



ni. 6-~The video :functions ca n be adjusted via th<rtelevisio n acto rT 



3r7 ; User-surf ace-fOT piayir%"l^^vide5TB= 



--IUt S X The radio text can be read and also recorded in radio function 



111. 9 Telephoning and watching television at the same time 

111. 10 Videotext use can also be simplified - and simultaneously accelerated 

111. 11 Symbiosis of media manager and professional use 
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